(19) 



J 



(12) 



(45) Date of publication and mention 
of the grant of the patent: 
24.06.1998 Bulletin 1998/26 

(21) Application number: 94912698.1 

(22) Date of fiPng: 19.04.1994 



EuropJUsches Patentamt 
European Patent Office 
Office europ^endes brevets (11) EP 0 646 476 B1 

EUROPEAN PATENT SPECIFICATION 

(51) Inta 6 : B41N1/14, B41C 1/10 



(86) International application number: 
PCT/JP94/00643 

(87) International publication number: 

WO 94/23954 (27.10.1994 Gazette 1 994/24) 



(54) LITHOGRAPHIC PRINTING ORIGINAL PLATE AND METHOD FOR PRODUCING THE SAME 

LITHOGRAPHISCHE DRUCKPLATTE SOWIE VERFAHREN ZU IHRER HERSTELLUNG 
CLICHE ORIGINAL POUR LITHOGRAPHIE ET PROCEDE DE PRODUCTION DE CE CLICHE 



CO 
CO 

to 



Q. 

LU 



(84) Designated Contracting States: 
DEFRGBITNL 

(30) Priority: 20.04.1993 JP 115185/93 

(43) Date ai publication of application: 
05.04.1995 Bulletin 1995/14 

(73) Proprietor: 

Asahl Kasei Kogyo KabushlM Kaisha 
Osaka-shi, Osaka 530-8205 (JP) 

(72) Inventors: 

* TAKAHASHI, Gensho 
Shiaioka4l6(JP) 



• KURIHARA, MasaaM 
Shlzuoka416(JP) 

(74) Representative: 

Blake, John Henry Francis 
Brookes & Martin 
High Holbom House 
52/54 High Holbom 
London WC1V6SE(GB) 

(56) References cited: 
EP-A- 0 243 863 
GB-A- 1 284 266 
JP-A- 5 008 575 
JP-A-59 002 845 



FR-A-2108 292 
JP-A- 3 108 588 
JP-A- 5 053 332 



Not : Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 

Prima by Xerox (UK) Busmats s«rvx»s 
2.16.3/14 



EP0 646 476B1 

Description 
TECHNICAL FIELD 

5 The present invention relates to a direct thermosensitive lithographic printing original plate for offset printing show* 
ing high printing durability and not requiring a developing process, and to a platemaking process using the same. 

BACKGROUND ART 

w Various platemaking processes for lithographic printing plates as well as plate materials have been proposed, as 
seen in the wide use of computers. From the standpoint of practical use, a lithographic printing original plate is prepared 
by transferring block copies from a positive/negative film. On the other hand, electrophotography and Silver lithographic 
plates, which are directly made from block copies without using a positive/negative film, have also been developed. Fur- 
ther, so-called "Computer to Plate (CTP)" type plate material has been proposed. In the use of this plate material, 

is graphic information made by computer type setting and DTP (Desktop Publishment) is directly printed onto a plate by 
using a laser or a thermal printing-head without visualized hard media. This plate material has not been applied to prac- 
tical use yet. However, since CTP enables the rationalization and shortening of the platemaking process as well as the 
reduction of material costs, there is a great demand tor practical use of the CTP in a field such as news printing where 
CTS (Cold Type System) is employed for all printings. 

20 Photosensitive plates, thermosensitive plates, and plates made by electrical energy have been known as CTP type 
plate material. The photosensitive plate and the plate made by electrical energy have not been used in practice, since 
not only the price of those plates are higher than that of conventional presensitized plates (PS plates) but also plate- 
making machine used for preparing them are large-sized and expensive. Moreover, they have a problem in that they 
require waste treatment of a developing solution. 

25 The thermosensitive plate materials are developed tor use in light printing, e.g.. for printing in offices. Japanese 
Patent Application Laid-Open Nos. 64747/1 988 and 1 1 3290/1 989 disclose printing plate materials whose thermosen- 
sitive layer arranged on a substrate contains a heat-fusible resin and a thermoplastic resin, and which are changed from 
hydrophiiic to oleophilic by fusing with thermal imaging. U.S. Patent Nos. 4,034,183 and 4,063,949 disclose printing 
plate materials prepared by irradating a hydrophiiic polymer layer coated on a substrate with laser to change 

30 hydrophiiic to oleophilic. However, these printing plate materials have disadvantages in that the non-image areas are 
stained with ink due to a heat-fusible resin presented on the surface of the layer, in that the printing durability of the 
plates is insufficient and the ability to design various types of desired plates is limited. Japanese Patent Application 
Laid-Open Nos. 108588/1991 and 8575/1993 disclose a printing plate material prepared by coating a substrate with a 
thermal recording layer composed of a microcapsuled heat-fusWe substance and a binder resin, and heating it to 

35 change to oleophilic However, they do not show sufficient printing durability since the microcapsuled heat-fusible sub- 
stances used tor those plates are not reactive. On the other hand, Japanese Patent Application Laid-Open Nos. 
164596/1987 and 164049/1987 disclose a lithographic printing original plate having a recording layer which comprises 
a hydrophiiic binder polymer containing an active hydrogen and a block isocyanate. and platemaking processes using 
the same. These plate materials further need a developing process in order to eliminate non-printed areas after being 

40 imaged. 

Furthermore, the direct type of lithographic printing plate materials include a direct writing type lithographic printing 
plate material whose image areas are formed on the surface of the hydrophific layer by external methods such as ink- 
jet and toner transfer. Japanese Patent Application Laid-Open No. 1587/1987 discloses a printing plate material coated 
with a non-reactive microcapsuled heat-fusible substance, which becomes a toner receiving layer by thermal imaging. 

46 The printing plate material cannot be used as a printing plate until the toner receiving layer accepts oleophilic toner. 
That is, the printing plate material does not obtain image areas after being imaged. 

Thus conventional thermosensitive printing plate materials are poor in printing durability or in oleophilic property so 
that they are used only tor light printing. In addition, some of the thermosensitive printing plate materials require a devel- 
oping process during platemaking. 

so As described above, conventional techniques are insufficient in the performance of the printing plates and plate- 
making machines, in the efficiency of platemaking process as well as in the price of printing materials, printing plates 
and platemaking machines for practical use. The present invention aims at solving the above-mentioned problems of 
the conventional direct type lithographic printing plate materials tor offset printing. One object of the present invention 
is to provide a low-price lithographic printing original plate which does not collect scum, in which a lithographic printing 

55 plate showing high printing c&irabtlrty and high accuracy in size and prints having dear images are obtained. The other 
object is to provide a lithographic printing original plate which is prepared without a developing process requiring waste 
treatment of developing solution and which can be made without use of specific large-scaled and expensive platemak- 
ing machines, and a platemaking process using the same. 
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EP-A-0 243 863 discloses a positive-working type presensitized plate which comprises a hydrophilic support hav- 
ing provided thereon a layer which contains (i) microcapsules containing a photopolymertzabJe monomer and/or light- 
sensitive resin and having a lipophilic wall membrane and (ii) a hydrophilic binder. The microcapsules containing the 
photopolymerizable monomer and/or light-sensitive resin are hardened by light during imaging, and so remain stable 
5 during heating. On the other hand, the microcapsules in the non-imaged areas are disrupted by heating, and as a result 
the microcapsules and/or the contents of the microcapsules are mixed to form a lipophilic film. 

DISCLOSURE OF THE INVENTION 

10 In one aspect, the present invention relates to a thermosensrtive lithographic printing plate precursor comprising a 
substrate, a hydrophilic layer containing hydrophilic binder polymer, and a microcapsuled oleophilic material which 
forms an image area by heating; the hydrophilic binder polymer having both a functional group capable of three-dimen- 
sional cross-linking and a functional group which chemically combines with the oleophilic material in the microcapsule 
when the microcapsule is decomposed, and the microcapsuled oleophilic material having a functional group which 

is chemically combines with the hydrophilic binder polymer when the microcapsule is decomposed. 

In another aspect the present invention relates to a thermosensrtive lithographic printing plate precursor as above, 
in which the hydrophilic binder polymer is three-dimensionally cross-linked. 

Subjecting the above printing plate precursors to imaging by a thermal recording method decomposes the micro- 
capsules, resulting in a printing plate having an image area where the oleophilic material released from the decom- 

20 posed microcapsules has chemically combined with the hydrophilic binder polymer. 

Another aspect of this invention is a platemaking process comprising a step of imaging a thermosensrtive litho- 
graphic printing plate precursor by a thermal recording method, the thermosensrtive lithographic printing plate precursor 
comprising a substrate and a hydrophilic layer containing a hydrophilic binder polymer and a microcapsuled oleophilic 
material which forms an image area by heating, the hydrophilic binder polymer being three-dimensionally cross-linked 

25 and having a functional group which chemically combines with the oleophilic material in the microcapsule when the 
microcapsule is decomposed, and the microcapsuled oleophilic material having a functional group which chemically 
combines with the hydrophilic binder polymer when the microcapsule is decomposed. 

Preferably the whole plate is heated at a lower temperature than the break point of the microcapsules after imaging. 
The hydrophilic layer having three-dimensionally cross-linked hydrophilic binder polymer repels ink and comprises 

30 a non-image area. The three-dimensional cross-link gives the hydrophilic layer excellent printing durability, since the 
hydrophilic layer is not swelled by dampening water to maintain its mechanical property as well as the bonding strength 
between the substrate and the hydrophilic layer. 

The hydrophilic layer can be three-dimensionally cross-linked when imaged or after being imaged. A hydrophilic 
binder polymer which does not have the three-dimensional cross-link before platemaking can be also used as a litho- 

35 graphic printing material in the present invention. It is preferred that the hydrophiGc layer should be three-dimensionally 
cross-linked before platemaking from the standpoint of avoiding damage while handling and to avoid adhesion of the 
fused hydrophilic layer to a thermal print-head when imaged with a thermal printing-head. 

The three-dimensionally cross-linked hydrophilic binder polymer obtained in the present invention may be a net- 
work polymer comprising carbon-carbon bonds, which have, as a side chain, one or more types of hydrophilic functional 

40 groups such as a carboxyl group or its salt a phosphoric group or its salt, a suiphonic group or its salt, an amino group 
or its salt a hydroxy! group, a amide group, and a poiyoxy ethylene group; a network polymer comprising carbon atoms 
or carbon-carbon bonds, which are connected by one or more types of hetero atoms selected from oxygen, nitrogen, 
su£hur, and phosphorous; or a network polymer comprising carbon atoms or carbon-carbon bonds, which are con- 
nected by one or more types of hetero atoms selected from oxygen, nitrogen, sulphur and phosphorous and which net- 

46 work polymer has, as a side chain, one or more types of hydrophilic functional groups such as a carboxyl group or its 
salt a pnosphohc group or its salt a suiphonic group or its salt an amino group or its salt a hydrogen group, an amide 
group, and a polyoxyethylene group. The network polymers can include poly(meth)acryiate type, polyoxyalkytene type, 
potyurethane type, epoxy ring opening addition polymerization type, poly(meth)acryiic acid type, pdy(rneth)aaylamide 
type, polyester type, poiyamide type, polyamine type, polyvinyl type, polysaccharide type and composite type thereof. 

so Of these, the hydrophilic binder polymer containing a repeating segment having any of a hydroxy! group, a carboxyl 
group or its alkaline metal salt a suiphonic group or its amine salt alkaline metal salt or its alkaline earth metal saJt an 
amino group or its hydrohalogenic acid salt, an amide group and a combination thereof, and the hydrophilic binder pol- 
ymer having a polyoxyethylene group in a part of its segment as well as the above-listed side chains are preferred for 
their good hydrophilic property. Further, a hydrophilic binder polymer having a urea or urethane bond in its segment or 

55 side chain is more preferred since printing durability of a non-image area is improved along with hydrophiGc property. 
The ratio of the hydrophiGc functional group in the polymer can be experimentally decided by the following methods 
in view of the types of segment in a main chain and the hydrophilic functional group used. The hydrophilic property of 
the hydrophilic binder polymer in the present invention is determined by examining the presence of ink scumming col- 



3 



EP 0 646 476 B1 

lected on the printing papa' according to the printing test described in the Examples below, or by examining the differ- 
ence in reflection density between the paper and the non-image areas of the paper {e.g. it is measured by reflection 
densitometer DM400 manufactured by DAINIPPON SCREEN MFG. CO., LTD.). Alternatively, it is determined by exam- 
ining the presence of kerosine in the sample according to a method for measuring a contact angle measured with an oil 

5 drop in water test (e.g. it is measured by contact angle meter CA-A type manufactured by KYOWA INTERFACE SCI- 
ENCE CO., LTD.). In the former determination, when the presence of ink is not recognized by naked eyes or the differ- 
ence between paper reflection density is 0.02 or less, the hydrophilic property is acceptatrfa When the presence of ink 
is recognized by naked eyes and the difference of paper reflection density is over 0.02, the hydrophilic property is not 
acceptable. In the latter method of determination, the contact angle of the sample must be over about 150 degrees and 

to for the printing employing low viscosity ink such as newspaper printing, preferably 1 60 degrees or more. For the printing 
employing high viscosity ink which is kneaded prior to printing, it must be over about 135 degrees. 

The hydrophilic binder polymer of the present invention may contain a variety of other components listed below, if 
necessary. 

Representative examples of three-dim ensionally cross-linked hydrophilic binder polymer are as follows. 

is For the hydrophilic binder polymer, a hydrophilic homopolymer or a hydrophilic copolymer is synthesized using one 
or more hydrophilic monomers having a hydrophilic group selected from a carboxyl group or its salt, a sulfonic group or 
its salt a phosphoric group or its salt, an amino group or its salt, a hydroxy! group an amide group and an ether group 
such as a (meth)acrytic acid or its alkali metal salt and amine salt, an rtaconic acid or its alkali metal salt and amine salt. 
2-hydroxyethyl(meth)acry1ate, (meth)aaylamide, N-mcromethylc>l(rnem)aciyiamjde t N-dimethyfol(meth)aaylamide, 

20 ally! amine or its hydrohalogenic acid salt, 3-vinylpropionic acid or its alkali metal salt and amine salt, vinyl sulfonic acid 
or its alkali metal salt and amine salt a-sulphoethyltmethjacrylate, polyoxyethyfene glycol mono(meth)acrylate, 2-acr- 
ylamide-2-methytpropanesutfonic acid, and, acid phosphoxy polyoxyethylene glycol mono(meth)acrylate. 

For hydrophilic binder polymers having a functional group such as a carboxyl group or its salt an amino group or 
its salt, a hydroxyl group, and an epoxy group introduce an additional polymerizabie ethyl enicaJly unsaturated group 

25 such as a vinyl group, an ally! group and a (meth)acryi group a a ring formation group such as a cinnamoyl group, a 
cinnamyfidene group, a cyanocinnamylidene group and p-pheny!enediacryiate group. The obtained polymers contain- 
ing these unsaturated groups are mixed with monofunctional and polyfunctional monomers copolymerizable with the 
unsaturated groups, the below-mentioned polymerization initiator, and the below-mentioned other components, rf nec- 
essary. Then, H is dissolved in a proper solvent to prepare a dope. The dope is applied to a substrate, and cross-linked 

30 after or during drying to obtain a three-dimensionafly cross-linked binder polymer. 

For hydrophilic binder polymers having a functional group containing active hydrogen such as a hydroxyl group, an 
amino group and a carboxyl group are mixed with an isocyanate compound or a blocked polytsocyanate, and the below- 
mentioned other components. Then, the obtained mixture is dissolved in a solvent which does not contain the active 
hydrogen to prepare a dope. The resulting dope is applied to a substrate, and three-dimensionally cross-linked after or 

35 during drying to obtain a cross -linked binder polymer. 

Furthermore, a monomer having a glycidyl group such as glycidy! (meth)acrylate t a carboxyGc group such as 
(meth)acryiic acid, and/or an amino group can be used as a copolymerizable component of the hydrophilic binder pol- 
ymer. The hydrophilic binder polymers having a gjycidyl group are three-dimensional ry cross-linked by a ring-opening 
reaction, in which the polymer reacts with, as a cross-linking agent, a, oo-aikane or aftenedi carboxyl ic acid such as 1 ,2- 

40 ethanedicarboxylic acid, and adjpic acid, a polycarboxylic acid such as 1 ,2,3-propanetricarboxyfic acid, and trimelBtic 
acid, a polyamine compound such as 1 ,2-ethanediamine, diethylenecfi amine, diethyl en etri amine, and a, o-bis-(3-ami- 
ncpropyf) -polyethylene glycol ether, an origoalkylene or poiyalkylene glycol such as ethylene glycol, propylene glycol, 
diethylene glycol, and tetraethylene glycol, and a polyhyoVoxy compound such as trim ethyl otpropane, glycerin, pentaer- 
ythritol, or sorbitol. The hydrophOic binder polymers having a carboxyGc group and an amino group are three-dimension- 

45 ally cross-Jinked by an epoxy ring-opening reaction, in which the binder polymer reacts with a poiyepoxy compound, as 
a cross-linker, such as ethylene or propylene glycol diglycidyl ether, polyethylene or polypropylene glycol diglyctdyl 
ether, neopentyl glycol cfigtycidyl ether, 1 ,6-hexanediol diglycidyl ether, or trimethylotpropane triglycidyi ether. 

When a polysaccharide such as cellulose derivatives, a polyvinyl alcohol or its partially saponified derivatives, a 
glycidoi homopolymer or copolymer, or their derivatives are used as a hydrophilic binder polymer, the above-mentioned 

so cross-linkable functional groups are introduced into the polmer through the hydroxyl groups which the above com- 
pounds possess. As a result, a threeKfimensional cross-link is accomplished according to the above method. 

Furthermore, a hydrophilic polyurethane precursor is produced by reacting a potyol having a hydroxyl group such 
as polyoxyethylene glycol at the termini of the polymer or a polyamine having an amino group at the termimi of the pol- 
ymer with polyisocyanate such as 2,4-tolylene diisocyanate, 2,6-tolytene diisocyanate, 1 ,6-hexamethylene diisocy- 

55 anate, or i sop ho rone diisocyanate. Then, an additional polymerizabie ethyl enically unsaturated group or a ring forming 
group is introduced into the hydrophilic polyurethane precursor to obtain a hydrophilic binder polymer. The hydrophilic 
binder polymer can be three-dimensionally cross-linked by the above-mentioned method. When the hydrophilic poly- 
urethane precursor has an isocyanate group at its termimi, the precursor is reacted with a compound containing an 
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active hydrogen such as glycerol mono(meth)acrylate , 2-hydroxyetrtyl(meth)acrylate, 2-hyroxypropyt(meth)acrylate, N- 
monornethylol(meth)acryiamide, N-dimethyld(meth)acrylamide, (meth)acrylic acid, cinnamic acid, or cinnamic alcohol 
When the precursor has a hydroxyl group or an amino gr up at its termini, it is reacted with (meth)acrylic acid, glycidyl 
(meth)acrylate and/or 2-isocyanatoethyi(meth)acry1ate. 

5 When polymers comprising a polybasic acid and a polyol, or a polybasic acid and a polyamine are used as a 
hydrophitic binder polymer, they are applied on a substrate. Then, they are heated for a three-dimensional cross-linking. 
When casein, glue, and gelatin are used as a hydrophilic binder polymer, their water-soluble colloidal compounds are 
heated for three-dimensional cross-linking to obtain a net structure. 

Further, a hydrophilic binder polymer can be produced by reacting a hydrophilic polymer having a hydroxyl group 

10 or an amino group with a polybasic acid anhydride containing two or more acid anhydride groups in one molecule to 
obtain a three-dimensionally cross-linked hydrophlic binder polymer. The hydrophilic polymer includes a homopolymer 
or copolymer comprising a hydroxyl group containing monomers such as 2-hydroxyetyt(meth)acrytate and vinyl alcohol, 
and ally! amine; partially saponified polyvinyl alcohol; a polysaccharide such as cellulose derivatives; and glycidol 
homopolymer or copolymer. Representative examples of the polybasic acid anhydride used are ethylene glycol bis 

75 anhydro trimeiiitate, glycerol tris anhydro trimeilitate, 1 ( 3,3a,4,5 I 9b4iexahydro-5-(tetrahydro-2,5-dioxo-3-furanyl)naph- 
tho[1 ,2-C]furanyl-1 ,3-done. 3,3',4,4 -diphenylsutfbne tetracarboxylic dianhydride. 1 .2.3,4-butanetetracarboxyiic dianhy- 
dride and the like. 

When the hydrophilic binder polymer comprises pofyur ethane having isocyanate groups at its termini and a com- 
pound containing active hydrogen such as polyamine and polyol, these compounds and other components listed below 

20 are dissolved or dispersed in a solvent. They are applied to the substrate, and the solvent is removed. Then, the plate 
is cured at a temperature at which a microcapsule is not broken to obtain three dimensional cross-linking. In this case, 
hydrophilic property is gjven by introducing a hydrophilic functional group into segments of either polyurethane or a 
compound containing active hydrogen or the segments both of them, or into their side chain. The segments and func- 
tional groups possessing hydrophilic property can be selected from the above list 

25 The polyisocyanate compounds used in the present invention include 2,4-tolylene dnsocyanate, 2,6-tolylene diiso- 
cyanate, 4, 4'-dipheny1 methane diisocyanate, 1 ,5-naphthalene dnsocyanate, tolkfine diisocyanate, 1 ,6-hexamethylene 
diisocyanate, isophorone diisocyanate. xylene cfiisocyanate, lysine diisocyanate. triphenylmethane triisocyanate. bicy- 
doheptane triisocyanate. 

In some cases, it is preferred to block (mask) the isocyanate groups by the conventional method for the purpose of 
30 preventing the isocyanate groups from changing at handling before and after the coating process. For example, the iso- 
cyanate groups can be blocked with acid sodium sulfite, aromatic secondary amine, tetrary alcohol, amide, phenol, 
lactam, heterocyclic compounds, ketoxime and the like according to the methods cfisdosed in Lecture for Plastic 
Material vol. 2 - Polyurethane Resin - (IWATA, Keiji, Nikkan Kogyo Shimbun, 1974) pp. 51-52 and Polyurethane Resin 
Handbook (IWATA, Keiji, Nikkan Kbgyo Shimbun, 1 987) pp. 98, 41 9, 423 and 499. Preferably, the isocyanate groups are 
3S blocked with a compound having a low recovering temperature of isocyanate and hydrophilic property such as acid 
sodium sulfite. 

An additional poiymerizabfe unsaturated group may be added to either non-blocked or blocked polyisocyanates as 
mentioned above for the purpose of strengthening the cross-link or using it for a reaction with an oleophilic material. 
The degree of cross-link, i.e.. an average molecular weight between cross-links, of the hydrophilic binder polymer 

40 of the present invention, which differs depending on the type of segments used and the type and amount of associative 
functional groups, is determined according to the required printing durability. Generally, the average molecular weight 
between cross-links is fixed between 500 and 50,000. When it is smaller than 500, the printing plate is likely to be brittle 
and printing durability is deteriorated. When it is greater than 50,000, printing durability may be deteriorated due to the 
swelling of dampening water. In view of the balance of printing durability and hydrophilic property, the average mclecu- 

45 lar weight between cross-links is preferably 800 to 30.000. more preferably 1 .000 to 10,000. 

Of these, the hydrophific binder polymers comprising hydrophilic homopolymer or copolymer synthesized using 
one or more hydrophobic monomers having a hydrophific group selected from a carbcxyi group or its salt, a sulfonic 
group or its salt a phosphoric group or its salt an amino group or its salt, a hydroxy! group, an amide group and an ether 
group such as a (meth)acrylic acid or its alkali metal salt and amine salt, an rtaconic acid or its alkali metal salt and 

so amine salt 2-hydroxyetNy(rneth)acrylate, (meth)aCTylamide, N-monomethylol(meth)acrylamide, N-dimethy- 
ld(meth)acrylamide, allylamine or its hydrohalogenic acid salt. 3-vinyl propionic acid or its alkali metal salt and amine 
salt, vinyl sulfonic acid or its alkaO metal salt and amine salt 2-suIp^ethylene(meth)aaylate. polyaxyethylene glycol 
mono(meth)acryiate. 2-aaylairide-2-methyJpropane sulfonic acid and acid phosphoxy polyaxyethylene glycol 
mono(meth)acrylate: or polyoxymethylene glycol or polyoxyethylene glycol which are three-dimensionaUy cross-linked 

55 according to the above mentioned methods are preferred. 

The hydrophilic binder polymer of the present invention may be used with the following monofunctional monomer 
or polyfunctional monomer. Representative examples include, those disclosed in Handbook for Cross-Unking Agents, 
edited by YAMASHITA, Shinzo and KANEKO, Tosuke, Taiseisha, 1 981 ; Hardening System with Ultraviolet, KATO. Kiy- 
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oshi t Comprehensive Technology Center, 1989; UV«EB Hardening Handbook (Material), edited by KATO, Kiyoshi, 
Kobunshi Kankokai, 1985; pp. 102-145 erf New Practical Technology for Photosensitive Resin, supervised by AKA- 
MATSU, Kiyoshi, CMC. 1987 and the like, N.N'-methylenebisaaylamide, (meth)acryloylrnorpholine, vinyl pyridiene, N- 
m ethyl (meth)acrylamide, N,N-dimethyl(meth)acrytamide, N,NKJimethylaminopropyl(rneth)acrylamide, N,N-dimethyl- 

5 aminoethyl(meth)acrylate. N.N-diethytaminoethyllmethJacrylate, N,N^imethylaminoneopenty)(rneth}acrytate t N-vinyl- 
2-pyrrolidone. diacetone acrylamide. N-metriylol(meth)aayiamide, parastyrene sulphonic acid or its salt, methoxytri eth- 
ylene glycol (meth)acrylate, methoxytetraethylene glycol (meth)acrylate, methoxypoiyethylene glycol (meth)acrylate 
(PEG number-average molecular weight: 400), methoxypoiyethylene glycol (meth)acrylate (PEG number-average 
molecular weight 1,000), butoxy ethyl (meth)aaylate, phenoxyethyl(meth)acrylate, phenoxydi ethylene glycol (meth)acr- 

w ylate, phenoxypolyethylene glycol (meth)acryiate, nonylphenoxyethyl(meth)acrylate, dimethylol tricyclodecane 
di(meth)acrylate. polyethylene gjycol di(meth)acryiate (PEG number-average molecular weight: 400), polyethylene gly- 
col di(meth)acryiate (PEG number-average molecular weight: 600), polyethylene glycol di(meth)acrylate (PEG number- 
average molecular weight: 1,000), polypropylene glycol di(meth)acrytate (PPG number-average molecular weight: 
400), 2,2-bis(4-(memaciyloyloxyetrioxy)ph^ 2,2-bis[4-(methacryloy»-oxy •diethoxy)phenynpropane 1 2,2- 

is bis(4-methacyloyl-oxy-polyemoxy)D^ or its acrytate. p-(meth)acryloyl-oxyethyl hydrogen phthalate, p- 

(meth)acrytoyl-oxyethyl hydrogen succinate, polyethylene or polypropylene glycol mono(meth)acrylate, 3-chioro-2- 
hydroxyprop^(meth)acrylate, 1,3-butylene glycol di(meth)acrylate, 1 ,6-hexanediol di(meth)acrylate, neopentyl glycol 
di(meth)acrylate, trtmethylolpropane tri(meth)acrytate, tetramethylolmethane trt(meth)acrylate, tetramethytolmethane 
tetra(meth)acrylate, isobornyl(meth)acrytate f lauryl(meth)acrylate, tridecyl(meth)acryiate, stearyl(meth)acrylate, iso- 

20 decy1(meth)acrylate, cyctohexyl(meth)acrylate f tetrafurfuryl(meth)acrylate f benzyl(meth)acrytate, mono(2-(meth)acry- 
loy)-cxyethy1)acid phosphate, glycerin mono(meth)acrylate or glycerin di(meth)acrylate, tris(2-(meth)acryloyl- 
oxyethyl)isocyanurate, N-phenylmaleimide, N-(meth)acrytoxy succinate imide, N-vinylcarbazole, divinylethylene urea, 
divinylpropylene urea and the like. 

When the three-dimensional cross-linking reaction is carried out using addition polymerizable ethylenically unsatu- 

25 rated groups, the known light polymerization initiator or heat polymerization initiator is preferably employed from the 
standpoint of reaction efficiency. 

The light polymerization initiators used in the present invention include benzoin, benzoin isobutyl ether, benzoin 
isopropyl ether, benzophenone, Michlefs ketone, xanthone. thioxanthone, chloroxanthone. acetophenone, 2,2-dimeth- 
oxy-2-phenylacetophenone, benzil, 2,2-dimethyl-2-hydroxyacetophenone 1 (2-acryloyl-oxyethyO(4-ber«oyIbenzyl)dime- 

30 thyl ammonium bromide, (4-benzoylbenzyf)trimethyl ammonium chloride, 2-(3-dime^ainno-2-hydrQxypropyoxy)'3,4- 
dimethyl-9H-thiaxanthone-9-on mesochloride, 1 -phenyl- 1 f 2-propanedione-2-(0-benzoyl)oxime, thiophenol, 2-benzothi- 
azolethiol. 2-benzoxazoiethiol, 2-benzimidazolethiol, dphenytsulphide, decytphenylsulphide, di-n-butyldisutphide, 
dibenzyisuiphide, cfibenzoyldisulphide. diacetyWisuiphide, cfibornykfisulphide dimethoxy xanthogene disulphide, 
tetramethytthiuram rnoiiosulphide, tetramethyfthiuram tetrasulphide, berizykimethyidithiocarbamate quinoxaline, 1,3- 

35 dioxolane, N-lauryl pyridinium and the like. The light polymerization initiator, which has absorption bands in the region 
of the wavelength of the light source used in the curing process and which is able to be dissolved or dispersed in the 
solvent used for preparing the dope, is selected from the above-listed initiators according to the desira Generally, the 
light polymerization initiator which is dissolved in the solvent used is preferred due to its high reaction efficiency. 
The light cation polymerization initiators used in the present invention include aromatic diazonium salt, aromatic 

40 iodonium salt, aromatic sulphonium salt and the like. When this initiator is used, epoxy groups can be used as a cross- 
linking reaction species. In this case, the above-mentioned organic compound containing epoxy groups is used as a 
cross-linking agent or as a hydrcphOic binder polymer, or the epoxy groups are introduced into the hydrophilic binder 
polymer. 

When the three-dimensional cross-finking is carried out by a light dimerization reaction, various sensitizing agents 
45 which are commonly used for the reaction such as 2-nitrof luorene and 5-nKroacenaphthene can be used. 

In addition, the known polymerization initiators can be used, which are disclosed in chaps. 2 and 4 of Sensitizing 
Agent, TOKUMARU, Katsumi et al., Kodansha, 1987; pp. 62-147 of Hardening System with Ultraviolet, Kato, Kiyoshi, 
Comprehensive Technology Center, 1989; and m Fine Chemical vol. 20, nos. 4 and 16" 1991. 

The amount of the above polymerization initiators is in the range of 0.01 to 20 % by weight based on the amount of 
so the effective components, i.e., components excluding the solvent in the dope. When rt is less than 0.01 % by weight, 
the efficiency of the initiator is not exhtoited. When it is more than 20 % by weight the desired printing durability may 
not be exhibited since the active Gght initiator itself absorbs Gght and light does not sufficiently reach the inside of the 
plate. For practical use, the amount of the polymerization initiator is preferably determined in the range of 1 to 10 % by 
weight depending on the dope composition which is prepared accordng to the balance of initiator efficiency and scum- 
55 ming at non-image areas. 

As the exposing light source, the known source such as a metal haBde lamp, a high pressure mercury vapor lamp, 
a super-high pressure mercury vapor lamp and a chemical lamp can be used. In the case that the heat generated from 
the exposing light source may break capsules, exposing should be carried out while cooling. 
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As the heat polymerization initiators used in the present invention, the known peroxides, azo compounds and redox 
initiators such as benzoyl peroxide. 2,2-azobisisobutylnitrile and persurfate-sodium bisutfie can be used, in use, the ini- 
tiators must be reacted at a lower temperature than the temperature microcapsules are broken. The amount of the heat 
polymerization initiators is preferably in the range of 0.01 to 10 % by weight based on the amount of the dope compo- 
5 sition excluding th solvent When it is less than 0.01 % by weight, the hardening period is unpreferably prolonged. 
When it is more than 10 % by weight, gelation may be caused due to the decomposition of the heat polymerization ini- 
tiator during the preparation of the dope. In view of efficiency and handling, the preferred amount is in the range of 0.1 
to 5% by weight. 

It is necessary that the hydrophilic binder polymer of the present invention contains functional groups which chem- 

w ically combine with an oleophilic material in the microcapsule. High printing durability can be attained by chemical bond- 
ing between the polymer and the material. The oleophilic material in the microcapsule is reacted with the three- 
dimensionally cross-linked hydrophilic binder polymer by introducing the desired functional gjoups which react with the 
reactive functional groups of the following oleophilic material into the polymer while or after the hydrophilic binder poly* 
mer is prepared using a monomer having the above functional groups. The preferred reaction of the hydrophilic binder 

is polymer with the oleophilic material is a high rate reaction such as a urethane or urea reaction i.e., a reaction of a 
hydrophilic binder polymer having a hydroxy! group, a carboxyl group or an amino group with an oleophilic material hav- 
ing an isocyanate group; a reaction of a hydrophilic binder polymer having a hydroxy! group, carboxyl group or an amino 
group with an oleophilic material having an epoxy group; and an addition polymerization reaction of unsaturated groups. 
A ring opening addition reaction of a hydrophilic binder polymer having an anhydride group with an oleophilic material 

20 having a hydroxy! group, an amino group or an imino group and an addition reaction of an unsaturated group with thiol 
are also acceptable. For the purpose of improving printing durability, it is preferred that the above chemical bond has a 
three-dimensional cross-linking structure. 

The oleophilic material of the present invention has a functional group reacting with the above hydrophilic binder 
polymer. The oleophilic material comes out from the capsule by thermal imaging and immediately reacts with the 

25 hydrophilic binder polymer to form image areas which receives ink. chemically combined with the hydrophilic binder pol- 
ymer. In order to improve printing durability, the oleophilic material itself preferably has a cross-linkable structure. 

There can be used, as the oleophilic material of the present invention, isocyanates such as phenytisocyanate, 2,4- 
tolylene dBsocyanate. 2,6-toJylene diisocyanate, 4,4'-diphenytmethane diisocyante, S^imethylbiphenyi-M'-diisocy- 
anate, 1,5-naphthalene diisocyanate, tofidine diisocyanate, 1 ,6-hexamethylene difeocyanate, isophorone cSisocyanate, 

30 xylene diisocyanate, lysine diisocyanate, triphenylmethane tri isocyanate, bicychloheptane triisocyanate, polym ethylene 
polypheny! isocyanate, polymeric polyisocyanate; isocyanate compounds such as potyisocyanate like adducts of tri- 
methylol propane and the above diisocyanate Oka 1 ,6-hexane diisocyanate or 2,4-tolytene diisocyanate (molar ratio of 
1 :3), and oligomer or polymer of 2-isocyanatoethyl(meth)acrylate; polyfunctional (meth)acryl monomers such as N,N*- 
m ethylene bisaaytamide, (meth)acryloylmorpholine, vinyl pyridine, N-methyllmethJacrylamide, N.N'-dime- 

35 triyl(meth)acrylamide, N,N'-dmetriyt8J^ir^ N.N'^fiernthylaminoethylCmethJacrylate. N,N'- 

diethylaminoethytCmethJacrylate, N,N'^imethyiarninoneoperTty1(meth)aCTy!ate, N-vinyl-2-pyrrolidone, diacetone acryia- 
mide. N-methylol(meth)aaylamide, parastyrene sulfonic add or its salt methoxytri ethylene glycol (meth)acrylate, 
methaxytetraethyiene glycol (meth)acrylate, methoxypolyethytene glycol (meth)acrylate (PEG number-average molec- 
ular weight: 400), rrtethoxypoly ethylene glycol (meth)acrylate (PEG number-average molecular weight: 1,000), butox- 

40 yethy1(rneth)acryiate, phenoxy ethyl (meth)acryl ate, phenoxydi ethylene glycol (meth)acrytate, phenoxy ethylene glycol 
(meth)acrylate, ph enoxypo fyethyl en e glycol (meth)acrytate. nonylphenoxyethyl (meth)acrylate, dimethylol tricy- 
dodecane d(meth)acrylate. di ethylene glycol di(meth)acrylate, tetra ethylene glycol di(meth)acry1ate, polyethylene gly- 
col di(meth)acrylate (PEG number-average molecular weight 400), polyethylene glycol di(meth)acrylate (PEG number- 
average molecular weight: 600), polyethylene glycol c5(meth)acry1ate (PEG number-average molecular weight: 1 .000), 

46 polypropylene glycol di(meth)acrytate (PEG number-average molecular weight: 400), 2,2-bi6{4-((rrieth)acryloy- 
loxyethoxyjphenyqpropane, 2.2-bis{4-((meth)acryloyt-oxy • cfiethoxy)phenyllpropane, 2,2-bis(4-((mem)acryloyl-oxy • 
polyetrK^)phenyf]propane, p-<meth)acry!oyl-oxyetnyl hydrogen phthalate, p^rrtethjacryloyl-axyethyl hydrogen 
sucdnate, polyethylene or polypropylene glycol mono(meth)acrylate, 3-chloro-2-hydroxypropyl (meth)aaylate, 1,3- 
buthylene glycol cO(meth)acrylate, 1,6-hexanedid di(meth)acrylate, neopentyl glycol di(meth)acryiate, trimethylolpro- 

so pane tri(meth)acrytate, tetramethylol methane tri(meth)acryiate, tetramethylol methane tetra(meth)acrylate. isobor- 
nyl(meth)acrylate, lauryl(meth)acrylate. tridecyl(meth)acry!ate. stearyl(meth)acry!ate. isodecyl(rneth)acrylate. 
cychlohexyl(meth)acrylate, tetrafurfuryl (meth)acrylate, benzyl(meth)acryiate, rnono(2-(meth)acryloyloxyehyl)acid 
phosphate, glycerin mono(meth)acrylate or di(meth)acrylate, tris(2Kmeth)achryloyloxyethyl)isocyanurate, and 2-isocy- 
anato ethyl (meth)acrylate; a combination of the above polyfunctional (meth)aaylic monomers with monofunctional 

55 (meth)acrylate; a combination of the above polyfunctional (meth)acrylic monomers with the above (meth)acrylate mon- 
omers containing hydrophilic groups; pdyfunctional ally! compounds such as N-phenylmaleimide, N-(meth)acryloxy 
succinic acid imide, N-vinylcarbazol, divinylethylene urea, divinylpropylene urea and triaDyl isocyanurate, or a combina- 
tion of the above polyfunctional aDyl compounds with rrionofunctional ailyl compounds; liquid rubber, which contains 
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reactive groups like a hydroxy! group, a carboxyl group, an amino group, a vinyl group, a thiol group and an epoxy group 
at both termini of polymer molecule, such as 1 ,2-poiybutadiene. 1 ,4-polybutadiene, hydrogenated 1 ,2-polybutadiene 
and isoprene; various telecheiic polymers such as urethane(meth)acryiate; reactive wax containing carbon-carbon 
unsaturated groups, hydroxy! groups, carboxyl groups, aminogroups and epoxy groups; and potyfunctionaJ epoxy com- 

5 pounds such as propylene glycol diglycidyl ether, tripropytene glycol diglycidyl ether, polypropylene glycol diglycidyl 
ether, neopentyl glycol diglycidyl ether, trimethylol propane triglycidyl ether or hydrogenated bisphenol A diglycidyl 
ether. Further, (meth)acryl copolymers, urethane acrylate and diazo resins used as components for images of the 
known PS plates can be used when they are cross-linked. 

The form of the oleophilic materials can be either solid or liquid at room temperature. The polyisocyanate com- 

w pounds in the form of solid at room temperature include tolidine diisocyanate, 4,4'-djphenyl methane cfiisocyanate, 
naphthalene diisocyanate. polymethylene polypheny! isocyanate and polymeric polyisocyanate. 

The following heat polymerization initiators can be used to chemically react the oleophilic material and the 
hydrophilic binder polymer or to react the oleophilic materials per se through the double bonding reaction of addition 
polymerizable ethyl enically monomers and oligomers contained in the oleophilic materials. The heat polymerization ini- 

is tiator is preferably stable at a storage temperature of 50° C or less, more preferably stable at a storage temperature of 
60° C or less. The examples include peroxides such as methyl ethyl ketone peroxide, cychlohexane peroxide, n-butyl- 
4,4-bis(t-buty1peroxy)valerate, l.^sCt^autytpercxyJcychlododecane, 2,2*is(Mxitytperoxy)butane. curnenehydroper- 
oxide. p-merrthane hydroperoxide, di-t-butyiperoxkje, t-butylcumytpercodde, dicumyl peroxide, t -butyl peroxylaurate, t- 
butylperoxyisopropyl carbonate, t-hexyfceroxybenzoate, t-butytperoxybenzoate, and t-butytperoxyacetate. The heat 

20 polymerization initiator may be dispersed in the hydrophilic layer in the form of capsule-in-capsule, i.e., a microcapsuled 
heat polymerization initiator contained in a microcapsule of oleophilic material, or in the form of the initiator per se. The 
oleophilic material is hardened not only by a polymerization reaction but also by a reaction for chemically bonding the 
oleophilic material and the hydrophilic binder polymer. 

From the standpoint of improving the printing durability of image areas, the image areas of the present invention 

25 preferably have a urethane or urea structure. Such a structure can be obtained by the heat reaction caused by printing 
oleophilic material or by preliminarily introducing the urethane or urea structure into the segment of the oleophilic mate- 
rial or the hydrophilic binder polymer. 

The oleophilic material can be capsuled according to the known method dsclosed in such texts as New Technology 
for Microcapsufation; Its Use Development and Practical Examples, edited by Management Developing Center, Man- 

30 agement Education Dept. Management Developing Center, Publication Dept.. 1978. The capsulation can be carried 
out according to, for example, an interfacial polymerization method wherein reactants which are preliminarily added to 
each solution are polycondensed at the interlaces of the incompatible solutions to form polymer membranes, i.e., cap- 
sule membranes, which are insoluble to both the solutions; an in-srtu method wherein reactants are introduced from 
either inside or outside of a core material to form a polymer wall around the core material; a complex coacervate 

as method wherein a hydrophilic polymer is separated out on the surface of a hydrophobic substance dispersed in the 
hydrophilic polymer solution to form a capsule membrane; and phase separation method from organic solutions. Of 
these, the interfacial polymerization method and the in-situ method are preferable since relatively many core sub- 
stances are easily capsuled. The oleophilic material may be capsuled using the different material from the oleophilic 
material. The capsulation of the present invention includes a method wherein the surface of the fine powder of polyiso- 

40 cyanate compounds in the form of solid at room temperature are blocked with the above-mentioned blocking agents so 
as not to react the polyisocyanate compounds with active hydrogen at room temperature. It is necessary to release the 
capsuled oleophilic material from the capsule with the heat at printing to break the initial capsule. The oleophilic mate- 
rial is released by the expansion, compression, melting and chemical decomposition of the capsule wall, or released 
through the capsule wall material by decrease of the wall density due to the expansion of the wall material. 

45 The surface of the capsule is preferably hydrophilic but not particularly so limited if the non-image areas are not 
scummed at the printing under the condition that microcapsules are contained in the hydrophilic layer. The size of the 
microcapsules is 10 um a less in average For high resolution, it is preferably 5 um or less in average. When the ratio 
of the oleophilic material to the whole capsule is too low, the efficiency in forming image areas is decreased. Therefore, 
the size of the microcapsules is preferably 0.01 ^m or more in average. 

so The amount of the rrticrocapsuled oleophilic materials used is determined according to the required printing dura- 
bility which depends on the purpose of the use. Generally, the weight ratio of microcapsule/hydrophilic binder polymer 
is in the range of 1/20 to 1071. From the standpoint of the sensitivity and the printing durability, it is preferably in the 
range of 1/15 to 5/1. 

The sensitizers can be added as the other component to the hydrophilic layer of the present invention for the pur- 
55 pose of accelerating the heat breaking of the capsule, accelerating the reaction of the oleophilic materia! and the reac- 
tive material having functional groups which react with the oleophilic material, and accelerating the reaction between 
the oleophilic material and the hydrophilic binder polymer. By adding the sensitizers, increase of printing sensitivity, 
improvement in the printing durabifity and high speed platemaWng are attained. These sensitizers includ s If oxidation 
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substances such as nitrocellulose, and high distortion compounds such as substituted cyclopropane, or cubane. The 
catalyst for a polymerization reaction of the oleophilic material can be used as a sensitizer. When the polymerization 
reaction of the oleophilic material is a reaction of isocyanate groups, urethane catalysts such as dibutyftin dilaurate, 
stannic chloride and an amine compound are exemplified as the catalyst for the polymerization reaction. In case of a 
ring-opening reaction of epoxy groups, ring-opening catalysts such as quaterly ammonium salt are exemplified. The 
sensitizers can be added at the time of preparing the dope, capsuled at the time of microcapsuling the oleophilic mate- 
rial, or arranged with the binder resin between the substrate and the hydrophilic layer. The amount of the sensitizers 
used is determined in view of its efficiency, printing durability of the non-image areas. 

In case of laser imaging, substances for converting light into heat which have absorption bands in the region of 
luminance wavelength of a laser can be used. Such substances include dyes, pigments and coloring materials, which 
are disclosed in JOEM Handbook 2 Absorption Spector of Dyes for Dyode Lasers, MATSUOKA, Ken, Bunshin Shup- 
pan, 1 990 and Chapter 2, 2.3 of Development and Market Trend of Functional Coloring Materials in 1990% CMC Edi- 
torial Department, CMC, 1990, such as a polymethine type coloring material (cyanine coloring material), a 
phtharocyanine type coloring material, a dithiol metallic complex salt type coloring material, naphtoquinone. an 
anthraquinone type coloring material, a triphenylmethane type coloring material, aminium, a di-iminonium type coloring 
material, an azo type dispersion dye. an indoanfline metallic complex coloring material, and an inter molecular CT color- 
ing material. The representative examples include N-{4-{5-(4-dimethytamirw-2-m^ 

methy1-2.5-<^dohexadiene-1-ylidene]-N.N-dimethytammonium acetate, N-{4-{5-(4-cfimethylaminophenyt)-3-phenyl-2- 
pentene-4-in-1 -ylidene]-2,5-cydohexadiene-1 -ylidenel-N.N-dimethylammonium perchlorate, N,N-bis(4-dibutylami- 
nophenyO-N-[4-{N,N-bis(4-dibutyia^ hexafluoroantimonate, 5-amino-2.3-dicyano-8- 

(4-ethoxyphenytamino)-t ,4-naphtoquinone, N'-cyano-N-(4^ethylanii^ mine, 
4, 1 1 -diamino-2-(3-methoxybutyl)- 1 -oxo-3-thioxopyrrolo[3,4-b]anthracere-5, 1 0-dion, 5, 1 6-(5H, 1 6H)-d aza-2- 

butylamino-1 0.1 1 -dthiadinaphthop.S-a^^'-cl-naphthalene-l ,4-dione, bis(dichlorobenzene-1 ,2- 

dithid)nk^ei(2:1)tebBbutyfamrrK3nium, tetrachloroprrthalocyanin aluminium chloride, and polyvinylcarbazcrt-2,3-dicy- 
ano-5-nitro-l ^-naphthoquinone complex. 

In order to facilitate the heat break of microcapsules, substances easy to evaporate or expand its volume when 
heated with the oleophilic material can be capsuled with the oleophilic material. Such substances include hydrocarbon, 
hydrocarbon halogenide. alcohol, ether, ester and ketone compounds having a much higher boiling point than room 
temperature, i.e.. about 60° to 100° C, such as cydohexane, diisopropyl ether, ethyiacetate, ethytmethylketone, tetrahy- 
drofuran, t-butanol, isopropanol, or 1 , 1 , 1 -trichloroethane. 

The known thermosensitive coloring materials being colored only at imaging areas is used together with the ole- 
ophilic material to visualize the imaging areas. As a result the obtained plates can be easily examined. As the combi- 
nation of the thermosensitive coloring materials and the oleophilic material, a combination of leuco dyes such as 3- 
diethylamino-6-methyl-7-anilinofluorane and bisphenol A and ground developers is proposed. The thermosensitive 
coloring materials disdosed in books such as Coloring Material Handbook, edited by OKAWARA, Shin et al.. Kodan- 
sha, 1986 can be used. 

In addition to the hydrophilic binder polymer, reactive substances, which have functional groups reacting with the 
oleophilic materials, can be employed in order to enhance the cross-linking degree of the oleophilic material. The 
amount added is determined according to the ink repeUency and hydrophilic property of the hydrophilic binder polymer. 
The amount should be in the range where scumming is not appeared. Such reactive substances indude, in case that 
urethane is formed by the cross-linking reaction, compounds having a plurality of a hydroxy! group, an amino group and 
a carboxyi group such as polyvinyl alcohol, polyamine, pdyacryiic acid and trimethylol propane. 

For the purpose of adjusting the hydrophilic property, a non-reactive hydrophilic polymer which does not react with 
the hydrophilic binder polymer and the oleophilic material used in the present invention may be added in the range 
where the printing durability is not deteriorated. 

In case of imaging with a thermal print-head, in order to prevent the sticking of melted materials generated by heat- 
ing to the thermal print-head, the known compounds such as cateium carbonate, silica, zinc oxide, titanium oxide, kao- 
lin, calcined kaolin, hydrate halloysrte, alumina sol, diatom aceous earth and/or talc are added as an absorber of the 
melted materials. 

Further, in order to improve the sliding property of a printing plate and to prevent printing plates from adhering when 
the plates are piled, solid lubricants at room temperature such as stearic acid, rrillistin acid, dlauritthxxfipropionate, 
amide stearate, and zinc stearate can be added to the hydrophilic layer in a small amount 

The substrate used in the present invention can be selected from the known materials in view of the performance 
required in the printing field and the cost. When a high dimensional accuracy is required, for example, in case of multi- 
color printing, and when a printing machine wherein the installation of a plate to a plate cylinder is made according to 
the types of its metallic substrate is used, metallic substrates made of aluminium, steal and the like are preferred. When 
multicolor printing is not conducted and high printing durability is required, plastic substrates made of polyester can be 
used. In the field wher further lower cost is required, substrates made of paper, synthetic paper, waterproof resin lam- 
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inate and coated paper can be used. For the purpose of improving the adhesive property between a substrate and the 
material contacting thereto, a substrate whose surface is treated may be employed. Such surface treatments includes 
various polishing treatments and an anodizing treatment for aluminum sheet, and a corona discharge treatment and a 
blast treatment for plastic sheet. 

s If necessary, a layer made of adhesive agents is arranged on the substrate depend ng on the printing durability and 
the like. Generally, the layer made of adhesive agents is arranged when a high printing durability is required. The adhe- 
sive agents must be selected and constructed according to the hydrophilic layer and the substrate to be used. Acryl, 
urethane. cellulose and epoxy type adhesive agents can be used, which are disclosed in, for example, Dictionary for 
Adhesion and Viscosity, supervised by YAM ADA, Shozaburo, Asakura Shoten, 1986; Handbook for Adhesion, edited 

w by the Adhesion Society of Japan, Ninon Kogyo Shimbun, 1980; and the like. 

The thermosensitive lithographic printing original plate can be prepared by the following procedure. The above- 
mentioned components are well dispersed with a solvent selected according to the type of the components and the 
cross-linking methods of the hydrophilic binder polymer using a paint shaker, a ball mill, a ultrasonic homogenizer and 
the like. The resultant coating solution (dope) is applied to the substrate according to the conventional methods such 

is as a doctor blade method, a bar coat method and a roll coal method and dried to obtain a thermosensitive lithographic 
printing material. As the solvents, there can be used water, alcohols such as ethanol, isopropand, and n-butanol, 
ketones such as acetone and methylethylketone, ethers such as di ethylene glycol ethyl ether, diisopropyl ether, dioxane, 
tetrahydrofuran and diethyl ene glycol, esters such as ethyl acetate and butyl acetate, aromatic hydrocarbons such as 
toluene and xylene, aliphatic hydrocarbons such as n-hexane and decafin, dimethylformamido, dimethyteutph oxide, 

20 acetonrtrile, and mixed solvents thereof. If necessary, the hydrophilic binder polymer is heated at a lower temperature 
than the temperature at which microcapsuled are broken or is irradiated to ultraviolet ray in order to attain a three- 
dimensional cross-link. The thickness of the coating may be optionally fixed between several micro meters and 100 jim. 
From the standpoint of the plate performance and cost, the preferred thickness is generally from 1 to 10 urn. If it is nec- 
essary to improve the smoothness of the surface, the original plate is calendered after application and dry or after the 

25 tree-dimensional cross-linking reaction of the hydrophilic binder polymer. If particularly high smoothness is required, the 
calender treatment is preferably carried out after application and dry. 

The thermosensitive lithographic printing original plate of the present invention is prepared by drawing and imaging 
letters and images edited by a computer type setting machine, DTP, a word processor, a personal computer and the like 
with a thermal print-head and thermal mode laser, and it does not take a developing process at all. After imaging, the 

30 cross-linking degree can be enhanced by post-curing the plate at a temperature capsules are not broken or by irradiat- 
ing whole surface of the plate to active light. In the latter case, it is necessary to contain both the above-mentioned light 
polymerization initiator or light cation polymerization initiator and a compound having functional groups which react with 
such initiators in the hydrophilic layer or to introduce the above functional groups into the oleophilic material. The initia- 
tors and the compounds having the functional group include, in addition to the above list, the known ones disclosed in 

35 Ultraviolet Hardening System, KATO, Wyoshi, Sogo Gijutsu Center, 1989, Handbook for Hardening UV and BE (Origi- 
nal Material), edited by KATO, Kiyoshi, Kobunshi Kanko-kai, 1985. and the like. 

The obtained printing plate as above is put in a commercially available offset printing machine to print in accord- 
ance with the normal printing methods. At printing, the printing plate can be subjected to a common etch treatment prior 
to the printing if necessary. 

40 

BEST MODE FOR CARRYING OUT THE INVENTION 

The present invention will be illustrated in more detail with reference to the following non-limiting Examples. Parts 
refers to parts by weight unless otherwise indicated. The average molecular weight between cross-links is expressed 
45 by the designedly calculated value, assuming the reaction has finished. 

Preparation of HyotophiOc Binder Polymer P-1 

A mixture containing 5.8 g of 2-hydrQxyethylacrylate, 16.2 g of acrylic acid, 1 6.0 g of acryl amide. 0.2 g of dodecylm- 
so ercaptane as a chain transfer agent and 100 g of water/rsopropyi alcohol (50/50 wt) was heated to 70° C with stirring. 
0.38 g of 2,2-azobis(isobutyronitrile) (hereinafter AIBN) was added to the mixture as a heat polymerization initiator, and 
reacted for 4 hours. Then. 64 g of glycidyl methacrylate and 0.5 g of t-butylhydroquinone as a polymerization inhibitor, 
and 1 g of benzyltrimethyi ammonium chrolfcte (hereinafter BTMAC) were added to the reaction mixture, and reacted 
for 6 hours at 130° C. A polymer was precipitated with acetone, washed, and purified to obtain a Hydrophilic Binder Pol- 
55 ymer P-1 (number-average molecular weigfit measured by GPC: 1.5 x 10 4 ; average molecular weight between cross- 
links: 0.8 x 10 3 ; contact angle measured with an oil drop in water (water-kerosine): 160° or more). 
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Preparation of Hydrophilic Binder Polymer P-2 

A mixture containing 5.8 g of 2-hydroxyethylacryiate, 1 6.2 g of acrylic acid. 1 6.0 g of acryiamide, 0.2 g of dodecylm- 
ercaptane, and 1 00 g of isopropyl alcohol/toluene (50/50 wt) was heated to 70° C with stirring. 0.3 g of AIBN was added 
to the mixture, and reacted for 4 hours. A polymer was precipitated with acetone, washed, and purified to obtain a 
Hydrophilic Binder Polymer P-2 (number-average molecular weight: 1 .7 x 10 4 ; contact angle measured with an oil drop 
in water (water- kerosine): 160° or more). 

Preparation of Hydrophilic Binder Polymer P-3 

A mixture containing 52.2 g of 2-hycfroxyethylacryiate, 35.5 g of acryiamide, 3.6 g of acrylic acid, 0.9 g of dodecylm- 
ercaptane, and 100 g of water/isopropyl alcohol (50/50 wt.) was heated to 70° C in a reaction vessel. 1 g of AIBN was 
added to the mixture, and reacted for 5 hours. Then, 7.2 g of glycidylmethacrylate, 0.5 g of t-butyihydroquinone, and 1 
g of BTMAC were added to the reaction mixture, and they were reacted for 6 hours at 130° C. A polymer was precipi- 
tated with acetone, washed, and purified to obtain a Hydrophilic Binder Polymer P-3 (number-average molecular weight 
measured by GPC: 1.8 x 10 3 ; contact angle measured with an oil drop in water (water-kerosine): 160° or more). 

Preparation of Hydrophilic Binder Polymer P-4 

A mixture containing 58 g of 2-hydroxyethylacrylate, 35.5 g of acryiamide, 0.9 g of dodecylmercaptane, and 100 g 
of water was heated to 70° C in a reaction vessel. 1 g of AIBN was added to the mixture, and reacted for 5 hours. A 
polymer was precipitated with acetone, washed, and purified to obtain a Hydrophilic Binder Polymer P-4 (number-aver- 
age molecular weight measured by GPC: 1 .5 x 1 0 4 ; contact angle measured with an oil drop in water (water-kerosine): 
160° or more). 

Preparation of Hydrophilic Binder Polymer P-5 

33.8 g of acryiamide, 1 .8 g of acrylic acid and 1 1.6 g of 2-hydroxyacrylate were dissolved in 320 g of ethyl ace- 
tateAoluene (80/20 wt.). Nitrogen gas was introduced into the mixture and heated to 45° C with stirring. Then, 0.41 g of 
AIBN which was dissolved in 20 g of ethyl acetoneAoiuene (80/20 wt.) was added to the reaction mixture to conduct a 
6 hour reaction at 55° C. The resultant polymer in the form of a slurry was filtrated and repeatedy washed to purify. 20 
g of the polymer was dissolved in 270 g of water and heated to 80° C while introducing air. 0.4 g of 2,6-ditertiary butyl 
paracresol (hereinafter BHT), a polymerization inhibitor dissolved in isopropyl alcohol, 4.8 g of trimethyl benzylammo- 
nium hydroxide (hereinafter TMBAHO) and 16.2 g of glycidyl methacrylate were added to the above solution to react 
for 4 hours until the acid value reached zero. The polymer was vacuum dried to obtain Hydrophilic Binder Polymer P-5 
(number-average molecular weight measured by GPC: 1.9 x 10 5 ; average molecular weight between cross-links: 1 .8 x 
10 3 ; contact angle measured with an oil drop in water (water-kerosine): 160° or more). 

Preparation of Hydrophilic Binder Polymer P-6 

100 g of poiyoxyethytene glycol (number-average molecular weight: 1 x 10 3 ) and 25.2 g of 1,6-hexamethylene 
diisocyanate were stirred at 80° C to synthesize a chain-lengthening polymer which has isocyanate groups at both 
ends. Then, the reaction mixture was healed to 85° C, to which dried air was introduced and 32 g of glycerin monometh- 
acrylate and 0.1 g of BHT were added. The mixture was reacted until no isocyanate characteristic absorption is recog- 
nized in the infrared spectrum to obtain Hydrophilic Binder Polymer P-6 (number-average molecular weight: 2.8 x 10 3 ; 
average molecular weight between cross-links: 2.8 x 10 3 ; contact angle measured with an oil drop in water (water-ker- 
osine): 160° or more). 

Preparation of Microcapsuled Oleophilic Material M-1 

1 0 g of Coronate L desolvated to be a solid (an adduct of trimethyiotpropane and 2,4-tolylene diisocyanate (molar 
ratio of 1 :3)), 8 g of ethyl alcohol, 2 g of distilled water, and 80 g of 5 % aqueous solution of poJyacryl amide were put in 
a vessel, and stirred at room temperature for 1 hour with a paint shaker to obtain microcapsuled isocyanate M-1 whose 
surface was blocked. The average diameter of the obtained primary dispersed particles was 1 .0 *im. 

Preparation of Microcapsuled Oleophilic Material M-2 

50 g of dtgtycidyt ether of bisphenol A was heat mefted and put in 200 g of gelatin solution treated with 5 % acid at 
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60° C for emulsion dispersion. When the diameter of oil particles become 3 urn in average, 5 % carboxymethyl cellulose 
soluti n (etherification degree of 0.6, average polymerization degree of 160) was added and a pH value was adjusted 
to 5.5. Then, the solution was cooled to 10° C. 12 g of 10 % formalin was added to the solution and its pH value was 
adjusted to 10 with 10 % caustic soda to obtain Microcapsuied Oleophilic Material M-2. 

5 

Preparation of Microcapsule Oleophilic Material M-3 

13.2 g of S.S'-dimethylbiphenyW^'-ditsocyanate, 5.9 g of 2-hydroxyethytacrytate and 0.05 g of dibutyltin dilaurate, 
a catalyst were dissolved in 80 g of ethyl acetate. The mixture was stirred at 50° C for 15 minutes and reacted at 70° 
w O for 2 hours to synthesize a compound having acryl p/oups and tsocyanate groups in one molecule. Then, the solvent 
was distilled and vacuum dried. The resultant solid was ground in a mortar, then 5 % polyvinyl alcohol of water/ethanol 
(5.5/2.5 wt. ratio) and alumina ball were added thereto in the substantially same amount as the ground solid. Then, they 
were stirred with a paint shaker for 1 hour to obtain ground Microcapsuied Oleophilic Material M-3. The average diam- 
eter of the obtained primary dispersed particles was 0.9 urn. 

15 

Preparation of Microcapsuied Oleophilic Material M-4 

3 g of pdyoxyethylene nonyfchenyl ether (HLB15). 3 g of partially saponified polyvinyl alcohol and 5 g of polyox- 
y ethylene glycol (number-average molecular weight: 2 x i o 3 ) were dissolved and dispersed in 150 g of water to prepare 
20 an emulsrfier solution. The resultant solution was put in a homogenizer and the temperature was maintained at 60° C. 
5 g of trimethyrol propane triacrytate, 10 g of teraethyiene glycol dimethacrytate, 5 g of lauryl acrylate and 0.44 g of 1 ,6- 
hexamethylene dusocyanate which were preliminary mixed at 60° C were added thereto and stirred for 3 hours at 8000 
r.p.m. to obtain Microcapsuied Oleophilic Material M-4 having an average particle diameter of 2.4 urn. 

25 Example 1 

A 180 nm thick polyester substrate coated with a ur ethane type adhesive agent was coated with a dope comprising 
the following components, which was preliminarily well dispersed with a paint shaker at room temperature for 30 min- 
utes and defbamed, using a blade coater. 

30 





Hydrophilic Binder Pdymer P-1 (solid content of 15 %): 


12.0 parts 


35 


Microcapsuied Oleophilic Material M-1 (solid content of 20 %): 


6.0 parts 




AIBN: 


LOpart 




Calcium carbonate (absorber): 


0.8 part 




Zinc stearate (lubricant) : 


0.5 part 


40 


Water: 


18.7 parts 



Next the coated substrate was air dried for 30 minutes, dried in a vacuum dryer at 30° C for 3 hours and calendered 
to obtain a lithographic printing material. Further, the material was dried and reacted at 400° C for 4 hours to obtain a 

45 lithographic printing original plate having an average coating thickness of 4.5 urn. 

The original plate was made into a printing plate, without a developing process, by setting images using a plate- 
maker equipped with a thermal print-head (TPH-293R7 manufactured by TOSHIBA CORPORATION) which was con- 
nected to a computer type setting machine The obtained printing plate was trimmed into a prescribed size, and the 
trimmed plate was put into an offset printing machine (HAMADA611XL manufactured by Hamada Printing Press Co., 

so Ltd. employing a hard blanket). Printing was conducted on wood free paper (ink used: BSD offset ink new rubber black 
gold; an etch treatment; a dampening water prepared by diluting an etch solution 50 times with water). After 20.000 cop- 
ies were printed, the printing plate did not collect scumming and image areas were also clearly printed. The difference 
in reflection density between paper and non-image areas on the paper was measured with a reflection densitometer 
(DM400 manufactured by DAINIPPON SCREEN MFQ. CO.. LTD.). The difference between them was not more than 

55 0.01. 
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Example 2 

A lithographic printing original plate having an average coating thickness of 3 jim was obtained according to the 
same procedure as in Example 1 except that, in the dope components of Example 1. Hydrophilic Binder Polymer P-1 
5 was changed to P-3, and 2.0 parts of trimethyiolpropane as a cross-linker, 2.0 parts of 3-dietriy1amino-6-metny1-7-ani- 
linofluorane (solid content of 40 %, average particle diameter of 2.5 urn) as a color former and 1 0.0 parts of bisphenol 
A dispersion solution (solid content of 30 %, average particle diameter of 2.5 urn) were further employed. Then, the orig- 
inal plate was made into a printing plate and printing was conducted. 

The image areas of the printing plate prepared without a developing process were colored in black after printing so 
w that the plate was easily examined. As a result of printing, the plate did not collect scumming and clear prints were 
obtained after 30,000 copies were printed. The difference in reflection density between paper and non-image areas on 
the paper was not more than 0.01. 

Example 3 

15 

Instead of the polyester substrate, an electrolytic polished aluminum substrate was coated with the dope compris- 
ing the following components according to the same procedure as in Example 1 (average molecular weight between 
cross-links of Hydrophilic Binder Polymer: 2.5 x 10 3 ). The coated plate was air dried for 30 minutes, dried in a vacuum 
drier at 30° C for 3 hours and calendered to obtain a lithographic printing material. Further, the printing material was 
20 dried and reacted at 60° C for 8 hours to obtain a lithographic printing original plate having an average coating thickness 
of 2.5 urn. The obtained original plate was made into a printing plate and printing was carried out. 



25 


Hydrophilic Binder Polymer P-2 (solid content of 20 %): 


12.5 parts 




Glycerol trisanhydrotrimeDitate: 


0.2 part 




Microcapsule Oleophilic Material M-2 (solid content of 20 %): 


7.0 parts 


30 


Hydrated haltoysrte (absorber): 


1.0 part 




Stearic acid amide (lubricant): 


1.0 part 




3-diethylamino-€-methyl-7-anilinofluoran (solid content of 40 %, average particle diameter of 2.5 um): 


2.0 parts 




Bisphenol A dsperston solution (solid content of 30 % and average particle diameter of 2.5 urn): 


10.0 parts 


35 


Water: 


18.5 parts 



The image areas of the printing plate obtained without a developing process coukJ be easily examined. After 1 0,000 
copies were printed, the printing plate did not collect scumming and clear prints were obtained. The difference between 
40 paper reflection density of non-image areas before and after printing was no more than 0.01 . 

Example 4 

An eiectropofished aluminum substrate was coated with the dope comprising the following components using a 
45 blade coater. 



15 % toluene solution of HydrophiGc Binder polymer P-4: 


12.0 parts 


H exam ethylene diisocyanate derivative masked with acid sodium sulfite: 


0.25 part 


Microcapsuled Oleophilic Material M-1 (solid content of 99 %): 


1.2 parts 


Kaolin (absorber): 


5.0 parts 


Toluene: 


18.0 parts 



Next the coated plate was air dried for 30 minutes to obtain a lithographic printing material. The material was dried 
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in a vacuum drier at 55° C for 4 hours and calendered to obtain a lithographic printing original plate having an average 
coating thickness of 3 urn. Further, in accordance with the same procedure as in Example 1, the obtained original plate 
was made into a printing plate and printing was carried out. After 20,000 copies were printed, the printing plate did not 
collect scumming and dear prints wer obtained. The difference in reflection density between paper and non-image 
5 areas on the paper was not more than 0.01 . 

Example 5 

A lithographic printing original plate having an average coating thickness of 3 jim was prepared according to the 
10 same procedure as in Example 1 except that 0.5 part of nitrocellulose (nitration degree of 1 .8) was added to the dope 
of Example 2 as a sensitizer. The obtained original plate was made into a printing plate and printing was carried out 
according to the same procedure as in Example 2. Prints having the same quality as in Example 2 were obtained with 
70 % applied energy of Example 2. The difference in reflection density between paper and non-image areas on the 
paper was not more than 0.01 . 

15 

Example 6 

One side of a 200 urn thick aluminum sheet degreased with alkali was coated with y-acryloxypropyltrimethoxysilane 
and cured at 50° C for 1 hour to prepare a substrate. The resultant substrate was further coated with a dope comprising 
20 the following components using a blade coater. 



Hydrophilic Binder Polymer P-5 (solid content of 15 %): 


5.0 parts 


Microcapsuled Oleophilic Material M-3 (solid content of 15 %): 


25.0 parts 


(2-acryloytaxyetriyl)(4-benzoyibenzyl) dimethyl ammonium bromide (light polymerization initiator): 


0.01 part 


KIP-103 (phthalocyanine type pigment manufactured by MITSUI TOATSU CHEMICALS, INC.): 


0.03 part 


Partially saponified polyvinyl alcohol (solid content of 5 %): 


10.0 parts 


Water: 


16.0 parts 



Next, the coated plate was air dried for 30 minutes and dried at 40° C for 3 hours to obtain a lithographic printing 
35 material. Further, the printing material was irradiated at 6 J/cm 2 by a chemical lamp to obtain a lithographic printing orig- 
inal plate having an average coating thickness of 4 um. The obtained original plate was put in an imaging machine 
equipped with 1 W semiconductor laser elements and connected to a computer type setting machine to thermal print 
images and the whole plate surface was irradiated by a high pressure mercury-arc lamp for 1 minute without developing 
process to obtain a printing plata The plate was trimmed and printing was conducted in accordance with the same pro- 
40 cedure as in Example 1 . After 50,000 copies were printed, the printing plate did not collect scumming and clear prints 
were obtained. The difference in reflection density between paper and non-image areas on the paper was not more 
than 0.01. 

Example 7 

45 

The substrate used in Example 6 was coated with the dope comprising the following components using a blade 
coater. 



50 



55 



Hydrophilic Binder Polymer P-6 (solid content of 1 5 %): 5.0 parts 

Microcapsuled Oleophilic Material M-1 (solid content of 20 %): 20.0 parts 

(2*acryloyloxyethyl)(4-benzoylbenzyl)<Smethyl ammonium bromide (light polymerization initiator): 0.01 part 

KIP-101 (anthraquinone type pigment manufactured by MITSUI TOATSU CHEMICALS. INC.): 0.01 part 

Partially saponification polyvinyl alcohol (solid content of 5 %) : 10.0 parts 
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(continued) 



Water: 



16.0 parts 



s Next, the coated plate was air dried for 30 minutes and dried in a vacuum dryer at 30° C for 3 hours to obtain a 
lithographic printing material. Further, the printing material was irradiated at 6 J/cm 2 using a chemical lamp to obtain a 
lithographic printing original plate having an average coating thickness of 3.5 urn. A printing plate was prepared from 
the original plate using the imaging machine in Example 6 without a developing process. The plate was trimmed and 
printing was conducted in accordance with the same procedure as in Example 1 . After 20,000 copies were printed, the 

w printing plate did not collect scumming and clear prints were obtained. The difference in reflection density between 
paper and non-image areas on the paper was not more than 0.01 . 

Example 8 

is A 200 um thick polyester film subjected to corona discharge treatment was quickly coated with a dope comprising 
the following components prepared at between 5 and 10° C using a blade coater. 



20 


Polyallylamine (a hydrophilic binder polymer, PAA-H manufactured by Nrtto Boseki Co. Ltd., 20 % solu- 
tion): 


12.0 parts 




Polyethylene glycol dtglyddyl ether (number of replication of oxyethytene groups of 23): 


1.0 part 




Microcapsuled Oleophilic Material M-3 (solid content of 15 %): 


6.5 parts 


25 


Microcapsuled Oleophilic Material M-4 (solid content of 15 %): 


3.0 parts 




Silica: 


0.5 part 




3-diethylamino-6-methyi-7-anilinofluoran: (solid content of 40%, average particle diameter of 2.5 um): 


0.5 part 


30 


Bisphenol A dispersion solution (solid content of 30 %, average particle diameter of 2.5 um): 


0.5 part 




Water: 


18.0 parts 



Next, the coated plate was dried in a vacuum drier at 20° C for 3 hours while gradually increasing a degree of vac- 
35 uum so as not to make a bubble, and was reacted at 40° C for 1 hour to dry up. Then, the plate was immersed in a 10 
% HO solution, removed from the solution for washing with water and dried at 40° C for 1 hour. The dried plate was 
calendered to obtain a lithographic printing original plate having an average coating thickness of 3 um In accordance 
with the procedure in Example 1, the original plate was made into a printing plate and printing was conducted. After 
20.000 copies were printed, the plate did not collect scumming and clear prints were obtained. The difference in reflec- 
40 tlon density between paper and non-image areas on the paper was not more than 0.01. The film on the substrate 
obtained from the above poiyamine cross-linked with the above glycidyl ether had a contact angle measure with an oil 
drop in water (water-kerosine) or 160° or more. 

Comparative Example 1 

45 

The same dope as in Example 1 was prepared except that instead of Microcapsuled Oleophilic Material M-1, a 
wax without reactive groups having an average particle diameter of 1 .0 um was added in the same amount as Micro- 
capsuled Oleophilic Material M-1 . Coating, platemaking and printing were carried out according to the same procedure 
as in Example 1 . As a result image areas of prints became foggy after about 600 copies were printed. 

so 

Comparative Example 2 

Using the dope comprising the same components except that instead of Microcapsuled Oleophilic Material M-1 . a 
microcapsule prepared by capsuling methytmethacrylate-styrene-diethylene glycol dimethacrylate type microgel (aver- 
55 age particle diameter of 0.5 um, non-containing reactive functional groups) with acidic gelatin according to a coacerva- 
tion method was employed in the same amount as Microcapsuled OleophiOc Material M-1, a lithographic printing 
original plate was prepared. Then, platemaking and printing were carried out in accordance with the same procedure 
as in Example 1. As a result, image areas of prints became foggy after about 2,000 copies were printed. The printing 
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was stopped to carefully Wipe ink on the printing plate and foggy areas of the printing plate were observed with SEM. 
Dents as big as capsules were observed. Such dents were not observed in areas where fog did not appear. 

Comparative Example 3 

5 

Using a dope comprising the same components except that glycerol trisanhydrotrimellitate was not employed, coat- 
ing and drying were conducted according to the same procedure as in Example 3 to prepare a lithographic printing orig- 
inal plate. The original plate was made into a printing plate and printing was carried out as in Example 1 . After 400 or 
500 copies were printed, the plate collect scumming and a part of non-image areas of the plate began to peel off. 

10 

INDUSTRIAL APPLICABILITY 

The thermosensitive lithographic printing original plate of the present invention comprises a three-dimensional ly 
cross-linked hydrophilic binder polymer and a microcapsuled oleophilic material which comes out from the microcap- 
is sule by thermal imaging and chemically binds with the binder polymer to form image areas. Therefore, the resultant lith- 
ographic printing plate is particularly excellent in printing durability and prints having clear images can be obtained 
because the plate does not collect scumming. Consequently, the lithographic printing plate can be practically used as 
a printing material not only for a light printing mainly employed in off ices but also for the printing such as in a newspaper 
rotary press and form printing. 

20 The thermosensitive lithographic printing original plate of the present invention cannot react the oleophilic material 
with the hydrophilic binder polymer until imaging is carried out since the oleophilic material is microcapsuled. Further, 
it is not particularly necessary to be anxious about the scumming at the non-image areas and the original plate has high 
storage stability. 

The thermosensitive lithographic printing original plate of the present invention does not particularly limit the design 
25 of plates since each component has each function. 

Further, the thermosensitive lithographic printing original plate of the present invention markedly improves the eas- 
iness of platemaking since a thermal print-head does not need to be frequently cleaned due to very little adhesion on 
the thermal print-head when the contact imaging method is carried out 

The non-image areas of the thermosensrtive lithographic printing original plate of the present invention are mainly 
30 formed by a three-dimensionally cross-linked hydrophilic polymer so that the platemaking of the present invention does 
not require a developing process, increase in working efficiency and decrease in cost are attained since control of the 
developing solution and waste treatment are not necessary. The platemaking machine also becomes compact and the 
price of the machine is low even though accuracy is required. 

as Claims 

1. A thermosensitive lithographic printing plate precursor comprising a substrate, a hydrophilic layer containing 
hydrophilic binder polymer, and a microcapsuled oleophilic material which forms an image area by heating; the 
hydrophilic binder polymer having both a functional group capable of three-dimensional cross-linking and a func- 

40 tional group which chemically combines with the oleophilic material in the microcapsule when the microcapsule is 
decomposed, and the microcapsuled oleophilic material having a functional group which chemically combines with 
the hydrophilic binder polymer when the microcapsule is decomposed. 

2. The thermosensitive lithographic printing original plate according to claim 1 , wherein the hydrophilic binder polymer 
45 is selected from a polymer comprising carbon-carbon bonds, which have, as a side chain, one or more types of 

hydrophific functional groups; a polymer comprising carbon atoms or carbon-carbon bonds, which are connected 
by one or more types of hetero atoms selected from oxygen, nitrogen, sulphur, and phosphorous; or a polymer 
comprising carbon atoms or carbon-carbon bonds, which are connected by one or more types of hetero atoms 
selected from oxygen, nitrogen, sulphur, and phosphorous and which polymer has, as a side chain, one or more 
so types of hydrophilic functional groups. 

3. The thermosensitive lithographic printing original plate according to claim 1 , wherein the hydrophilic binder polymer 
contains a repeating segment having, as a side chain, any of a hydroxyl group, a carboxyt group or its alkaline metal 
salt a sufphonic group or its amine salt, alkaline metal salt or its alkaline earth metal salt an amino group or its 

55 hydrohaiogenic acid salt an amide group and a combination thereof. 

4. The thermosensitive lithographic printing original plate according to claim 1 , wherein the hydrophilic binder polymer 
hasap tyoxymethylene gr up as a segment of its main chain. 
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5. The thermosensitive lithographic printing original plate according to claim 1 . wherein the hydrophilic binder polymer 
has a urea or urethane bond in its segment or side chain. 

6. The thermosensitive lithographic printing original plate according to claim 1 , wherein the hydrophilic binder polymer 
5 has a difference in reflection density between paper and non-image areas on a paper of 0.02 or less. 

7. The thermosensitive lithographic printing original plate according to claim 1 , wherein the hydrophilic binder polymer 
comprises a hydrophilic homopolymer or a hydrophilic copolymer synthesized using one or more hydrophilic mon- 
omers having a hydrophilic group selected from a carboxyl group or its salt a sulfonic group or its salt a phosphoric 

10 group or its salt, an amino group or its salt a hydroxy! group, an amide group and an ether group such as a 
(meth)acrylic acid or its alkali metal salt and amine salt, an itaconic acid or its alkali metal salt and amine salt 2- 
rrydroxy ethyl (meth)acryl ate, (meth)acryiamide, NnT»oriomethylol(meth)acrylamide, N^imethylol(meth)aaylamide, 
aDyl amine or its hydrohalogenic acid salt, 3-vinylpropionic acid or its alkali metal salt and amine salt vinyl sulfonic 
acid or its alkali metal salt and amine salt 2-sulphoetriyt(meth)acrytate, polyoxyethylene glycol mono(meth)acr- 

is ylate, 2-a<^lamide-2-methy(propanesulfbnic acid, or acid phosphoxy polyoxyethylene glycol mono(meth)acrylate. 

8. The thermosensitive lithographic printing original plate according to claim 1 , wherein the hydrophilic binder polymer 
comprises polyoxymethylene glycol or polyoxyethylene glycol. 

20 9. The thermosensitive lithographic printing original plate according to claim 1 , wherein the oleophilic material com- 
prises at least one selected from the group consisting of an isocyanate compound, a polyfunctional (meth)acryl 
monomer or a combination of the monomer with a monofunctionaJ (meth)acrylate or a (meth)acrytate monomer 
containing a hydrophilic group, a polyfunctional aDyl compound or a combination of the compound with a monofunc- 
tionaJ (meth)acrylate compound or a (meth)acrylate compound containing a hydrophilic group, telecheiic polymer, 

25 a reactive wax containing a reactive group such as a carbon-carbon unsaturated bond group, a hydroxy! group, a 
carboxy group, an amino group and an epoxy group, a polyfunctional epoxy compound, a diazo resin, a (meth)acryl 
copolymer and ur ethane acrytate. 

10. The thermosensitive lithographic printing original plate according to claim 1 , wherein the oleophific material has a 
30 urethane or urea structure. 

11. The thermosensitive lithographic printing original plate according to claim 1, wherein the oleophiGc material has a 
cross-linkable structure. 

35 12. The thermosensitive lithographic printing original plate according to claim 1, wherein the oleophilic material is a 
microcapsule having an average particle diameter of 0.01 to 10 urn. 

13. The thermosensitive lithographic printing original plate according to claim 1, wherein the weight ratio of the ole- 
ophilic materia) to the hydrophilic binder polymer is 1/20 to 10/1 . 

40 

14. The thermosensitive lithographic printing original plate according to claim 1, wherein the chemical combination is 
an addition polymerization of an unsaturated group, a urethane or urea reaction of an isocyanate group with a reac- 
tive hydrogen, a reaction of a carboxyl group, a hydroxy! group or an amino group with an epoxy group. 

45 15. The thermosensitive lithographic printing original plate according to claim 1, wherein the chemical combination 
forms a three-cfimensional cross-link. 

1 6. The thermosensitive Irthographic printing original plate according to claim 1 , wherein the hydrophilic layer contains 
a reactive substance which chemically combines with the oleophilic material. 

so 

1 7. The thermosensitive lithographic printing original plate according to claim 1 . wherein the hydrophilic layer contains 
at least one absorber selected from the group consisting of calcium carbonate, silica, zinc oxide, titanium oxide, 
kaolin, calcinated kaolin, hyd rated halloysrte, alumina sol, diatom aceous earth, and talc. 

55 18. The thermosensitive lithographic printing original plate according to daim 1 , wherein the hydrophilic layer contains 
a solid lubricant at room temperature. 

19. the thermosensitive lithographic printing original plate according to daim 1, wherein the oleophilic material con- 
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tains a thermosensitive coloring material which is colored only at thermal imaging areas. 

The thermosensitive lithographic printing original plate according to claim 1. wherein further an adhesion layer is 
arranged on the substrate. 

A thermosensitive lithographic printing plate precursor according to any one of claims 1 to 20. in which the 
hydrophilic binder polymer is three-dimensionaOy cross-linked. 

A lithographic printing plate produced by imaging a thermosensitive lithographic printing plate precursor according 
to any one of claims 1 or 21 by a thermal recording method to decompose the microcapsules, the printing plate hav- 
ing an image area where the oleophilic material released from the decomposed microcapsules has chemically 
combined with the hydrophilic binder polymer. 

A platemaking process comprising a step of imaging a thermosensitive lithographic printing plate precursor by a 
thermal recording method, the thermosensitive lithographic printing plate precursor comprising a substrate and a 
hydrophilic layer containing a hydrophilic binder polymer and a microcapsuled oleophilic material which forms an 
image area by heating, the hydrophilic binder polymer being three-dimensionaily cross-linked and having a func- 
tional group which chemically combines with the oleophilic material in the microcapsule when the microcapsule is 
decomposed, and the microcapsuled oleophilic material having a functional group which chemically combines with 
the hydrophilic binder polymer when the microcapsule is decomposed. 

The platemaking process according to claim 23, wherein the whole plate is heated at a lower temperature than a 
break point of the microcapsule after imaging. 

25 PatentansprOche 

1 . Vorprodukt fur eine warmeempf indliche Irthographische Druckplatte, welches ein Substrat eine hydrophile Schicht, 
enthaltend ein hydrophiles Binder-Polymer es und ein mikroverkapsettes oleophites Material, das durch Erhitzen 
einen Bildbereich bildet, umfafit, wobei das hydrophile Binder-Polymere sowohl eine zum dreidimensionalen Ver- 
so netzen befahigte funktionelie Gruppe als audi eine funktionelie Qruppe, die sich chemisch mit dem oleophilen 
Material in den Mikrokapseln verbindet wenn ale Mikrokapseln zersetzt werden. enthalt und das mikroverkapsette 
oleophile Material eine funktionelie Qruppe aufweist die sich chemisch mit dem Binder- Polymeren verbindet, wenn 
die Mikrokapseln zersetzt werden. 

35 2. Warmeempf indliche Irthographische Originaldruckplatte nach Anspruch 1 , wobei das hydrophile Binder-Polymere 
ausgewahlt ist urtter Polymeren, die Kbhlenstoff-Kbhlenstoff-Bindungen aufweisen. die als Settenketten eine Oder 
mehr Arten von hydrophilen funktionellen Qruppen haben, einem Polymeren, das Kbhlenstoffatome oder Kohlen- 
stoff-Kohlenstoff-Bindungen aufweist, die durch eine Oder mehr Arten von Heteroatomen verknupft sind, welch e 
unter Sauerstoff, Stickstoff, Schwefel und Phosphor ausgewahlt sind, Oder einem Polymeren, das Kohlenstoff- 

40 atome oder Kbhlenstoff-Kohlenstoff-Bindungen aufweist, cfie durch ein oder mehr Arten von Heteroatomen ver- 
knupft sind, die unter Sauerstoff. Stickstoff, Schwefel und Phosphor ausgewahlt sind, wobei dieses Polymere als 
Seitenketten eine oder mehr Arten von hydrophilen funktionellen Gruppen aufweist 

3. Warmeempf indliche Irthographische Originaidructytatte nach Anspruch 1, wobei das hydrophile polymere Binde- 
45 mittel ein wiederkehrendes Segment enthalt welches als Seitenkette eine Hydroxylgruppe, eine Carbaxylgruppe 
oder deren Atalimetallsalz, eine Surfonsauregjuppe oder deren Aminsalz, AikaSmetaOsalz oder Erdalkalimetall- 
salz, eine Aminogruppe oder deren Halogenwasserstoffsalz, eine Amidgruppe oder eine Kombi nation sotoher 
Gruppen aufweist 

so 4. Warmeempf indliche Irthographische Originaldruckplatte nach Anspruch 1 , wobei das hydrophile Binder-Polymere 
als Segment seiner Hauptkette eine PoJyoxym ethyl engruppe aufweist. 

5. Warmeempf indliche Irthographische Originaldruckplatte nach Anspruch 1, wobei das hydrophile Binder-Polymere 
in seinem Segment oder der Seitenkette eine Harnstoff- Oder Urethanbindung aufweist 

55 

6. Warmeempf indliche Irthographische Originaldruckplatte nach Anspruch 1 , wobei das hydrophile Binder-Polymere 
in bildfreien Bereichen auf einem Papier gegenQber dem Papier eine Drfferenz der Reflexionsdichte von 0,02 oder 
weniger aufweist 
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7. Warmeempf indliche lithographische OriginaWruckpiatte nach Anspruch 1 . wobei das hydrophil Binder-Polymere 
ein hydrophil es Homopolymeres Oder ein hydrophiles Copotymeres urrrfaBt, das unter Verwendung von einem oder 
mehreren hydrophil en M nomeren synthetisiert wurde, die eine hydrophile Gruppe aufweisen. die ausgewahlt 1st 
unter etner Carboxylgruppe oder deren Salz, Sulfonsauregruppe oder deren Salz, Phosphorsauregfuppe oder 
deren Salz, Ami rx) gruppe oder deren Salz, Hydroxyl gruppe, Arrudgruppe und Ethergruppe, wie (Meth)acrytsaur 
oder deren AlkalimetallsaJz und Aminsalz, Itaconsaure oder deren AJkaiimetallsalz und Aminsalz. 2-Hydroxye- 
thyl(meth)acrylat (Meth)acrylamid, N-Monomethylol(meth)acry1amW ( I^Dimethy1ol(meth)acry1amW, Allylamin 
oder dessen Halogenwasserstoffsduresaiz, 3-Vinytpropionsaure Oder deren AlkalimetallsaJz und Aminsalz, Vinyl - 
sulfonsaure Oder deren AlkalimetaOsalz und Aminsalz. 2-Suifoethy1(meth)acrytat, Polyoxyethylenglycd- 
mono(meth)acrylat. 2-Acry1amid-2-methytpropansulfbnsaure oder saures Phosphoroxidpolyoxyethylenglyool- 
rnono(meth)acrylat 

8. Wa/meempf indliche lithographische OriginaWruckpiatte nach Anspruch 1 , wobei das hydrophile Binder- Polymer e 
Polyoxymethylenglycol Oder Polyoxyethylenglycol enthaJt. 

9. Wa/meempf indliche lithographische OriginaWruckpiatte nach Anspruch 1, wobei das oleophile Material minde- 
stens eine Verbindung urrrfaBt die ausgewahlt ist aus der aus einer teocyanatverbindung, einem polyfunktionellen 
(Meth)acrytmonomeren oder einer Kbmbination des Monomeren mrt einem monofunktionellen (Meth)acrylat- oder 
einem (M em) acrytai-Mo nomeren, das eine hydrophile Gruppe aufweist, einer polyfunktionellen Altytverbindung 
Oder einer Kbmbination aus dieser Verbindung mrt einer monofunktionellen (Meth)acrylatverbindung oder einer 
(Meth)acrytatverbindung, die eine hydrophile Gruppe enthait, einem telechelen Polymeren, einem reaktiven 
Wachs, das eine reaktive Gruppe, wie eine ungesdttigte Kohlenstoff-Kohlenstoff-Bindung, eine Hydroxylgruppe, 
eine Carboxygruppe, eine Aminogruppe oder eine Epoxygruppe enthait einer polyfunktionellen Epoxyverbindung. 
einem Diazoharz, einem (Meth)acryl-Copolymeren und Urethanacrytat bestehenden Gruppe. 

10. Warmeempf indliche lithographische OriginaWruckpiatte nach Anspruch 1, wobei das oleophile Material eine 
Urethan- oder Harnstoff-Struktur hat. 

11. Warmeempf indliche lithographische Originaldruckplatte nach Anspruch 1, wobei das oleophile Material eine ver- 
netzbare Struktur hat. 

12. Warmeempf indliche lithographische Originaldruckplatte nach Anspruch 1, wobei das oleophile Material in Form 
von Mkrokapseln mrt einem durchschnrttJichen Teilchendurchmesser von 0,01 bis 10 urn voriiegt. 

13. Warmeempf indliche lithographische Originaldruckplatte nach Anspruch 1, wobei das Gewichtsverhaitnis des oleo- 
phflen Materials zu dem hydrophlen Binder-Polymer en 1/20 bis 1071 betragt. 

14. Warmeempf indliche lithographische OriginaWruckpiatte nach Anspruch 1, wobei die chemische Verbindung eine 
Addrtionspolymerisation einer ungesattigten Gruppe, eine Urethan- oder Harnstoff-BiWungsreaktion einer Isocya- 
natgruppe mit reaktivem Wasserstoff, eine Reaktion einer Carboxylgruppe, einer Hydroxylgruppe oder einer Ami- 
nogruppe mit einer Epoxygruppe ist 

15. WamieempfinrJiche lithographische Originaktuckptaite nach Anspruch 1 , wobei durch die chemische Verbindung 
eine dreWimensionale Vernetzung ausgebiWet wind 

16. Warmeempf indliche lithographische Originaldruckplatte nach Anspruch 1. wobei tie hydrophile Schicht eine reak- 
tive Substanz enthait, die sich chemisch mit dem oleophflen Material verbindet 

17. Warmeempf indliche lithographische OriginaWruckpiatte nach Anspruch 1, wobei die hydrophile Schicht minde- 
stens ein Adsorptionsmittel enthait, das aus der aus Caldumcarbonat, SiOciumdioxW, Zinkoxid, Trtanoxid. Kaolin, 
calciniertem KaoOa hydratisiertem Halloysit. Aluminiumoxidsol, Diatomeenerde und Talkum bestehenden Gruppe 
ausgewahlt ist 

18. Warmeempf indliche lithographische OriginaWruckpiatte nach Anspruch 1, wobei die hydrophOe Schicht ein bei 
Raumtemperatur testes Glertmittel enthait 

1 9. Warmeempf indliche Irthographische OriginaWruckpiatte nach Anspruch 1 , wobei das oleophile Material ein warme- 
empf indfiches Farbmittel enthait, welches nur in den thermisch erzeugten Bildbereichen gefdrbt ist. 
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20. We/meempfindliche lifhographisch OriginaWruckplatt nach Anspruch 1, in der auBerdem eine Haftschicht auf 
dem Substrat angeordnet ist. 

21. Vorlaufer fur eine warmeernpfindJiche lithographische Druckplatte nach einem der Anspruche 1 bis 20. wobei das 
hydrophiie Binder-Polymer e dreidimensional vernetzt ist 

22. Lithographische Druckplatte, hergesteilt durch Erzeugen eines Bitdes auf einem Vorprodukt fur eine warmeemp- 
findOche lithographische Druckplatte nach einem der Anspruche 1 oder 21 mrt Hiffe einer thermischen Aufzeich- 
nungsmethode unter Zersetzung der Mikrokapsein. wobei die Druckplatte einen Bildbereich aufweist, in dem das 
aus den zersetzten Mikrokapsein freigesetzte oleophile Material sich chemisch mrt dem hydrophilen polymeren 
Bindemittel verbunden hat 

23. Plattenherstellungsverfahren, welches eine Stufe der Bilderzeugung auf einem Vorprodukt fur eine warmeempf ind- 
fiche lithographische Druckplatte mrt Hiffe einer thermischen Aufzeichnungsmethode umfaRt, wobei das warme- 
empfindliche Vorprodukt der lithographischen Druckplatte ein Substrat und eine hydrophiie Schicht, die ein 
hydrophiles Binder- PoJymeres und ein mikroverkapseltes oieophiles Material umfaBt aufweist welches durch 
Erhitzen einen Bildbereich ausbildet wobei das hydrophiie Binder-Polymere dreidimensional vernetzt ist und eine 
funktionelle Qruppe besitzt die stch chemisch mrt dem oleophilen Material in den Mitaokapseln verbindet, wenn die 
Mikrokapsein zersetzt werden, und das mikroverkapserte oleophile Material eine funktionelle Gruppe aufweist, die 
sich chemisch mit dem hydrophilen Binder-Polymeren kombiniert wenn die Mikrokapsein zersetzt werden. 

24. Plattenherstellungsverfahren nach Anspruch 23, wobei die gesamte Platte nach der Bilderzeugung auf eine Tern* 
peratur erhitzt wird, die niedriger ist als der Zersetzungspunkt der Mikrokapsein. 

Revendications 

1 . Precurseur de cliche thermosensfole pour lithographie comprenant un substrat. une couche hydrophiie contenant 
un polymere iiant hydrophiie. et une matiere oleophile mk*oencapsuJ6e qui forme une zone dlmage par chauffage; 
le polymere Iiant hydrophiie ayant a la tots un groupe fonctionnel apte a une reticulation tridimensionnelle et un 
groupe fonctionnel qui se combine chimiquement a la matiere oleophile dans la microcapsule torsque la microcap- 
sule est decornposee, et la matiere oltephile microencapsul6e ayant un groupe fonctionnel qui se combine chimi- 
quement au polymere Iiant hydrophiie lorsque la microcapsule est decompose*. 

2. Cliche original thermosensible pour lithogjaphie suivant la revendication 1 , dans lequel le polymere Iiant hydrophiie 
est choisi parmi un polymere comprenant des liaisons carbone-carbone qui ont comme chatne laterale, un ou plu- 
sieurs types de groupes fonctionnels hydrophiles; un polymer e comprenant des atomes de carbone ou des liaisons 
carbone-carbone, qui sont relies par un ou plusieurs types d'heteroatomes choisis parmi I'oxygene, I'azote, le sou- 
fre et le phosphore; ou un polymere comprenant des atomes de carbone ou des liaisons carbone-carbone, qui sont 
relies par un ou plusieurs types d'hetef oatomes choisis parmi I'oxygene, I'azote, le soufre et le phosphore, ce poly- 
mere ayant, comme chalne lateraie, un ou plusieurs types de groupes fonctionnels hydrophiles. 

3. Cliche original thermosensible pour lithographie suivant la revendication 1 , dans lequel le polymere Iiant hydrophiie 
corrtient un segment recurrent ayant, comme chalne lateraie, nlmporte lequel parmi un groupe hyotoxyle, un 
groupe carboxyle ou son sal d'un metal alcafin, un groupe sutfonique ou son sel amine, son sel rfun metal alcalin 
ou son sel d'un metal ateaiinoterreux, un groupe amino ou son sel cfacide hydrohalogenique, un groupe amide et 
une combinaison de ceux-ci. 

4. Cliche original thermosensible pour Gthographie suivant la revendication 1 , dans lequel le polymere Iiant hydrophiie 
a un groupe polyoxym&hylerie comme segment de sa chatne principal & 

5. Cliche original thermosensible pour lithographie suivant la revendication 1 , dans lequel le polymere Iiant hydrophiie 
a une liaison uree ou ur ethane dans son segment ou sa chalne laterale. 

6. Cliche original thermosensible pour lithographie suivant la revendication 1 , dans lequel le polymere Iiant hydrophiie 
a une difference de densrte optique par reflexion entre un papier et des zones exempt es dlmage sur un papier de 
0,02 ou irrf erieure a 0,02. 

7. Cliche original thermosensible pour lithographie suivant la revendication 1 , dans lequel I polymere Iiant hydrophiie 
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comprend un homopolym^re hydrophile ou un ccpdymere hydrophile synth6tis6 en utilisarrt un ou ptusteurs mono- 
meres hydrophiles ayant un groups hydrophile choisi parmi un groupe carboxyle ou son sel. un groupe sutfonique 
ou son sel. un groupe phosphorique ou son sel. un groupe amino ou son sel. un groupe hydroxyle, un groupe 
amide et un groupe ether -oxyde tel qu'un acide (m6th)acryiique ou son sel d'un metal alcalin et son sel amine, un 

5 acide itaconiqu ou son sel d'un metal alcalin et son sel amine, le 2-hydroxy6thyl(m6th)acrylate. le (meth)acryta- 
mtde, I N-rrwnom6thyk3l(m^)acry1 amide, le N-dim6thyio!(m6th)acry1amide 1 une amine allylique ou son hatohy- 
drate, Tactde 3-vinytprcpionique ou son sel d'un metal aJcaOn et son sel amine, 1'acide vinylsuHbnique ou son sel 
d'un metal alcalin et son sel amine, le 2-sufoethyt(meth)acrytate, le mono(m6th)acryiate de pdyoxyethyieneglycol, 
Factde 2-acrylamtde-2^6thytpropanesulfbnique ou le mono{m6th)acrylate de phosphoxy -poJyoxy 6thy! 6neg!ycol 

10 acide. 

8. Cliche original thermosenstole pour lithographie suivant la reverxfication 1 , dans lequel le poiymdre liant hydrophile 
comprend du polycxymethyieneglycol ou du poryoxy&hytenegtycol. 

is 9. Cliche original thermosensible pour lithographie suivant la revendication 1. dans lequel la matidre ol6ophiie com- 
prend au moins un 6J6merrt choisi parmi le p/oupe consistant en un compost isocyanate. un monomer e polyfonc- 
tionnel (m6th)acry!e ou une combinaison du monomers avec un (meth)acrylate monofonctionnel ou un monom&e 
(meth)acrylate contenant un groupe hydrophile, un compost pdyfonctionnel aliyle ou une combinaison du com- 
pose avec un compost monofonctionnel (meth)acrylate ou un compost (meth)acrytate contenant un groupe 

20 hyotophile, un poiym&re tei6ch6!ique, une are reactive contenant un groupe reactrf tel qu'un groupe £ liaisons insa- 
tur6es carbone-carbone. un groupe hydroxyle, un groupe carboxy, un groupe amino et un groupe 6poxy, un com- 
post polyfbnctionnel 6poxy, une r6sine diazo, un copolymers (meth)acryle et un acrylate d'ur&hane. 

10. Qich6 original thermosensible pour lithographie suivant la revendication 1 , dans lequel la matifre ol6ophile a une 
25 structure d'ur6thane ou tfur6e. 

11. Cliche original thermosensible pour lithographie suivant la revendication 1, dans lequel la mati&e oieophile a une 
structure ante £ fetre r6ticul6a 

30 12. Cliche original thermosensible pour lithographie suivant la revencfication 1 , dans lequel la matidre oitophile est une 
microcapsule ayant un diam&tre moyen des partades de 0,01 & 1 0 urn. 

13. Cliche original thermosensWe pour Irthographie suivant la revendication 1, dans lequel le rapport molaire de la 
mattere oieophile au porym6re liant hydrophile est de 1/20 £ 10/1 . 

35 

14. Cliche original thermosensible pour lithographie suivant la revendication 1, dans lequel la combinaison chimique 
est une polymerisation par addition (fun groupe insatur6. une reaction ur6thane ou ur6e cTun groupe isocyanate 
sur un hydrogdne reactrf, une reaction cTun groupe carboxyle, cfun groupe hydroxyle ou d'un groupe amino sur un 
groupe 6poxy. 

40 

15. Cliche original thermosensible pour lithographie suivant la revendication 1, dans lequel la combinaison chimique 
forme une reticulation tridimensionnelle. 

16. Clich6 original thermceensfole pour lithographie suivant la revendication 1 . dans lequel la couche hydrophile con* 
46 tierrt une substance reactive qui se combine chimiquemerrt £ la mature oieophile. 

17. Cliche original thermosensible pour lithographie suivant la revendication 1 , dans lequel la couche hydrophile con- 
tierrt au moins un agent absorbant choisi dans (e groupe consistant en carbonate de calcium, silice, oxyde de zinc, 
oxyde de titane, kaolin, kaolin calcine, hailoysite hydrat6e, sol d'alumine. terre £ diatom6es et talc. 

50 

18. Cliche original thermosensfole pour lithographie suivant la revendication 1, dans lequel la couche hydrophile con- 
tient un lubrrf iant sofide £ temperature ambiante. 

19. Clich6 original mermosensible pour lithographie suivant la revendication 1, dans lequel la mati£re oieophile con- 
55 tient une mattere cdorarrte thermosensible qui est color6e seutement £ des zones de thermographic. 

20. Cliche original thermosensible pour lithographie suivant la revendication 1, dans lequel une couche adhesive est 
pr6vueenoutr sur I substrat 
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21 . Precurseur de diche original thermosensi We pour Irthographie suivant Tune quelconque des revenci cations 1 a 20. 
dans lequel !e polymere liant hydrophile est reticule tridimensionnellement. 

22. Cliche pour lithographic produit par la formation d'une image sur un precurseur d'un cliche thermosensibie pour 
lithographie suivant I'une queJconqu des revendications 1 et 21 par une methode d'enregistrement ther mique pour 
decomposer les microcapsules, le cliche ayant une zone d'image ou la matier oleophile Itoer ee des microcapsules 
decomposees s'est combinee chimiquement au polymere liant hydrophile. 

23. Precede de fabrication d'un cliche comprenant un stade de formation cf une image sur un precurseur d'un cliche 
thermosensibie pour Irthographie par une methode d'enregistrement thermique, le precurseur d'un cliche thermo- 
sensible pour Irthographie comprenant un substrat, une couche hydrophile contenant un polymere liant hydrophile 
et une matiere oleophile microencapsulee qui forme une zone d'image par chauffage, le polymere liant hydrophile 
etant reticule tridimensionnellement et ayant un groupe fonctionnel qui se combine chimiquement a la matiere oleo- 
phile dans la microcapsule lorsque la microcapsule est decomposer et la matiere oleophile microencapsulee 
ayant un groupe fonctionnel qui se combine chimiquement au polymere Bant hydrophile lorsque la microcapsule est 
decompose e. 

24. Precede de fabrication d'un cliche suivant la revendication 23, dans lequel le cliche entier est chauffee a un tem- 
perature plus basse qu'un point de rupture de la microcapsule apres la formation dlmage. 
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